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PREFACE. 


The  arrangement  of  ^he  American  Ephemeris  adopted  in  the  volume  for  the 
year  1882,  and  explained  in  the  Appendix  to  that  volume,  has  been  continued 
without  radical  change  to  the  present  time. 

The  additions  then  made  comprise  more  complete  data  for  eclipses  of  the  sun, 
diagrams  showing  the  configurations  of  the  satellites  of  Jupiter,  data  respecting 
the  disks  of  Mercury  and  Venus  for  the  reduction  of  meridian  and  photometric 
observations,  and  diagrams,  with  tables,  for  identifying  any  known  satellites  of 
other  planets.     The  work  is  divided  into  three  parts,  as  follows:  — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  gives  the  geocentric  and  heli- 
ocentric positions  of  the  major  planets,  the  Ephemeris  of  the  Sun,  and  other 
fundamental  astronomical  data  for  equi-distant  intervals  of  Greenwich  mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  gives  the  ephemerides  of 
the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the  meridian  of 
the  New  Naval  Observatory,  Washington.  The  mean  places  of  the  fixed  stars 
and  the  data  for  their  reduction  are  also  included  in  this  part.  The  list  of 
mean  and  apparent  places  of  fixed  stars  was  greatly  enlarged  in  1885  for  the 
convenience  of  field-astronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed,  with 
data  for  their  computation.  Washington  mean  time  of  the  New  Naval  Observa- 
tory is  used  in  this  part  except  in  a  few  cases,  notably  that  of  eclipses,  where 
Greenwich  mean  time  was  judged  more  convenient. 

SIMON  NEWCOMB, 

Professor  U,  S,  Navy^ 

Director  Nautical  Almanac. . 
Washington,  August^  1896. 
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CORRECTIONS. 


Ephemeris^  i8g7.     (First  Edition  only.) 

Page. 

V,  igth  line,        for        1896.0        read        1897.0 

V,  6th  line  from  bottom,        for         1896  read        1897 

VII,  Byzantine  era,  the  year  7406  begins  September  ist 

3151  for        12  Cassiopeiae  read        21  Cassiopeiae 

331,  for  6  Ursae  Majoris        read  $  Ursae  Majoris 

417,  Moon's  Greatest  Libration,  Aug.  25,       for        25'*  16^'  17™        reaa        2$^  2X**  27™ 

420,  for       ^  Leonis        read       />  Leonis 

Ephemeris^  i8g8. 

Page. 

V,  19th  line,  for  1896.0  read  1898.0 

57,  Foot  note,  for  south  read  north 

75,  Foot  note,  for  decreasing    read  increasing 

297,  Declination  of  dVirginis.        for        5®  59' 40".  36        read.     4®  59' 4o".36 

365,  2nd  line  from  bottom  of  upper  ^  page,  Mean  Solar  date,        for        34.2        read       2\A 

421,  Declination  of  0*  Cancri,        for        16®  58'  22". 30        read        15®  58'  22^.30 
4231  for        6  Sagittarii  read        0  Sagittarii 

463,  6th  line,        for        462 — 482         read        466^486 

508,  5th  line,        for    "     o     '     "         read        s    h     m     s 

521,  27th  line  from  bottom,        for        log  x        read       log  x* 

524.  2xst  line  from  top  insert    y'    before  the  symbol  ^ 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS, 

THE  YEAR   1899,  WHICH   COMPRISES  THE   LATTER   PART  OP  THE   xaaRD  AND  THE  BEGINNING  OP  THE  ZS4TH 
YEAR    OP   THE    INDEPENDENCE    OP   THE    UNITED    STATES    OP   AMERICA,    CORRESPONDS 


The  year  6612  of  the  Julian  Period; 

"         7407-7408  of  the  Byzantine  era,  the  year  7408  commencing  on  September  ist; 
"         5659-5660  of  the  Jewish  era,   the  year  5660  commencing  on  September  5th, 

or,  more  exactly,  at  sunset  on  September  4th; 
''         2652  since  the  foundation  of  Rome,  according  to  Varro; 

^        2646  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned 
to  Wednesday,  the  26th  of  February  of  the  3967th  year  of  the  Julian 
Period;  corresponding,  in  the  notation  of  chronologists,  to  the  747th; 
and,  in  the  notation  of  astronomers,  to  the  746th  year  before  the  birth  of 
Christ; 
••        2675  of  the  Olympiads,  or  the  third  year  of  the  669th  Olympiad  commencing 
in  July,  1899,  if  we  fix  the  era  of  the  Olympiads  at  775)^  years  before 
Christ,  or  near  the  beginning  of  July  of  the  year  3938  of  the  Julian 
Period ; 
«         22 1 1  of  the  Grecian  era,  or  the  era  of  the  SELEUCiDiE; 
"         16 1 5  of  the  era  of  Diocletian; 

"         2559  of  the  Japanese  era  and  to  the  32d  year  of  the  period  entitled  "Meiji." 
The  year  131 7  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  12th  day 
of  May,  1899. 

The  first  day  of  January  of  tne  year  1899  is  the  2,414,656th  day  since  the  commencement 
of  the  Julian  Period. 

CHRONOLOGICAL   CYCLES. 

•  •  •  •  4 

12 

•  •  •  •    6612 


Dominical  Letter   • 

A 

Solar  Cycle 

Epact 

18 

Roman  Indiction 

Lunar  Cycle  or  Golden  Number    . 

19 

Julian  Period  . 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC, 


0  The  Sun. 

C  The  Moon, 

g  Mercury. 

9  Venus, 

e  The  Earth. 


$ 

Mars. 

% 

Jupiter. 

\ 

Saturn. 

s 

Uranus. 

V 

Neptune 

SIGNS  OF  THE  ZODIAC. 


Spring 
Signs. 

Summer 
Signs. 


I. 

T 

Aries. 

2. 

» 

Taurus. 

3- 

n 

Gemini. 

4- 

Z5 

Cancer. 

5- 

a 

Leo. 

6. 

nK 

Virgo. 

Autumn 
Signs. 

Winter 
Signs. 


7. 

^A 

Libra. 

8. 

m. 

Scorpius. 

9- 

/ 

Sagittarius. 

lO. 

VT 

Capricornus 

II. 

Aquarius. 

12. 

X 

Pisces. 

ASPECTS 


6  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  90°  in  Longitude  or  Right  Ascension. 
<p     Opposition,    or  differing  180°  in  Longitude  or  Right  Ascension. 


ABB  RE  VIA  TIONS. 


Q. 

Ascending  Node. 

?S 

Descending  Noae. 

N. 

North. 

S  . 

South. 

E. 

East. 

W. 

West. 

o 

/ 

It 

h 

m 


Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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PARTI 


ASTRONOMICAL    EPHEMERIS 


FOR  THB 


MERIDIAN  OF  GREENWICH 
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JANUARY,  1899. 


AT  GREENWICH  APPARENT  NOON. 


• 


9 

6 


SUN. 

Mon. 

Tues. 

Wed. 
Thar. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN, 

Mod. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
SUN. 
Mon. 
Tues. 

Wed. 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

16 

17 

18 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 

31 

32 


THE  SUN'S 


Apparent 
Right  Ascension. 


m 


8  47  28.68 

8  51  53-43 
8  56  17.85 


9 
9 
9 


o  41.89 

5  S'5S 
9  28.77 


9  13  5154 
9  18  13.82 

9  22  35.59 

9  26  56.82 

9  31  17-47 
9  35  37-53 

9  39  56.96 

9  44  15-75 
9  48  33.86 

9  52  51-27 

9  S7     7-98 

20  I  23.95 

20  5  39.16 
20  9  53.62 
20  14  7.29 

20  18  20.18 
20  22  32.28 
20  26  43.58 

20  30  54.07 

20  35  3-75 
20  39  12.62 

20  43  20.68 
20  47  27.93 

20  51  34-37 
20  55  40.00 

20  59  44.82 


Diff.  for 
I  Hour. 


■ 

I-037 
1.024 

Z.OIO 

0.994 
0.977 
0.959 

0.939 

0.918 
0.896 

0.873 

0.848 
0.822 

0.796 
0.769 
0.740 

0.7II 
a.68i 
0.650 

0.618 
0.586 

0-553 

0.520 
0.487 
0.454 

0.420 
0.387 

0.353 

0.3x9 
0.285 
0.251 
o.2z8 

0.184 


Apparent 
Declination. 


S.  23  o  14.0 

22  54  59-9 
22  49  18.3 

22  43  9-5 
22  36  33.6 

22  29  30.7 

22  22  1.2 
22  14  5.1 
22  5  42.9 

21  56  54.6 
21  47  40.6 
21  38  1.2 

21  27  56.7 
21  17  27.4 
21  6  33.5 

20  55  15-5 
20  43  33-5 
20  31  28.1 

20  18  59.5 
20  6  8.1 

19  52  54-2 

19  39  18.1 
19  25  20.3 

19  II  i.o 

18  56  20.7 
18  41  19.7 
18  25  58.3 

18  10  16.9 

17  54  15-9 

17  37  55-7 
17  21  16.6 


Diff.  for 
I  Hour. 


+12.52 
13.66 
14.80 

+15-93 
17.06 

18.17 

+19.28 
20.38 
21.47 

+22.54 
23.61 
24.66 

+25.70 
26.73 
27.74 

+28.74 

29-73 
30.70 

+31.66 
32.61 

33-54 

+34-45 

35.35 
36.24 

+37-" 
37.96 
38.80 

+39.63 

40.44 
41.23 

42.OX 


S.  17    4  19,1  I  +42.77 


Semi- 
diameter. 


16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 
16 


8.40 

8.39 
8.38 

8.36 

8.34 
8.31 

8.28 
8.24 
8.20 

8.16 

8.II 
8.06 

8.00 

7-94 
7.88 

7.81 

7.74 
7.67 

7.59 

7.50 
7.41 

7.32 
7.22 

7.1 1 

7.00 
6.88 

6.75 

6.62 
6.49 

6.35 
6.20 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian 


16    16.05 


■ 
71.04 

71.00 
70.95 

70.90 
70.84 
70.78 

70.72 
70.65 
70.58 

70.50 
70.42 

70-34 

70.25 
70.16 
70.07 

69.98 
69.88 
69.78 

69.68 

69.58 
69.48 

69.38 
69.27 
69.16 

69.05 
68.94 
68.83 

68.71 
68.60 
68.49 
68.38 


Bqaatloa  of 

Time, 

to  be 

Added  to 

Apparent 

Tima^ 


m        ■ 

3  47.32 

4  15.43 

4  43-21 

5  10.63 

5  37.65 

6  4.24 

6  30.38 

6  56.04 

7  21.18 

7  45-78 

8  9.81 

8  33.25 

8  56.06 

9  18.23 
9  39-72 

o  0.52 

o  20.61 

o  39-97 


o 

I 
I 

I 

2 
2 


58.58 
16.43 

33-50 

49-79 

5-29 
19.99 


2  33-89 

2  46.98 

2  59.26 

3  10.72 

3  21.39 

3  31-25 

3  40.30 


DiilLfor 
I  Hoar. 


68.26)   13   48.54 


■ 
X.178 

1.165 
1. 150 

I.X34 
X.IX7 
X.099 

X.079 
1.058 
1.036 

X.OX3 
0.989 
0.964 

0.937 
0.909 

o.88x 

0.852 
0.822 
0.791 

a76o 
0.728 
0.695 

0.662 
0.629 
0.596 

0.562 
0.528 
0.495 

0.46X 
0.428 
0.394 
0.360 

0.327 


Non.— The  mean  time  of  semidiameter  paaaing  may  be  found  by  aabtracting  a^.19  flrom  tbe  tldareal  time. 
The  sign  4-  prefixed  to  the  hourly  change  of  declination  indicates  that  aoath  decUnatioiit  an 
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AT  GREENWICH  MEAN  NOON. 


I 


SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
SUN 
Mon. 
Tues. 

Wed. 


§ 

o 
rS 

o 

ca 
Q 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
H 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascensioa 


DifF.  for 
X  Hour. 


Apparent 
Declination. 


tarns  8 

8  47  27.98  11.034 

8   51    52*65  ZI.021 

8  56    16.98  ZZ.006 

9  o  40.94  10.990 
9  5  4.52  10.973 
9     9  27.66  10.955 

9  13  50-35  xo-935 
9  18   12.56  10.914 

9   22    34.26  10.893 

9  26  55.41  10.870 

9  31   16.00  10.845 

9  35  35-99  »o-82o 

9  39  5536  10.794 

9  44  14.08  10.767 

9  48  32.13  10.738 

9  52  49.49  10.708 

9  57     6.13  10.678 

20     I  22.05  10.647 

20    5  37.22  10.616 

20    9  51.63  10.584 

20  14     5*26  10-552 

20  18  18. 1 1  10.519 

20  22  30.17  10.486 

20  26  41.43  10.453 

20  30  51.89  10.419 

20  35     1.54  10.386 

20  39  10.38  10.352 

20  43  18.41  10.318 

20  47  25.64  10.284 

20  51  32.06  10.250 

20  55  37.67  10.217 

20  59  42.481  Z0.184 


S.  23     o 

22  55 
22  49 


14.9 
0.9 1 

19-5 


22  43  10.9 

22  36  35.2 

22  29  32.6 

22  22     3.3 

22  14     7.5 

22  5  45-5 

21  56  57.6 

21  47  43.9 

21  38    4.8 

21  28    0.6 

21  17  31.6 

21  6  38.0 

20  55  20.3 

20  43  38.7 

20  31  33.6 

20  19     5.4 

20  6  14.2 

19  53    0-7 


19 
19 
19 


39  24.9 
25  27.4 
II     8.5 


18  56  28.5 

18  41  27.8 

18  26  6.7 

18  10  25.7 

17  54  25.0 

17  38  5.1 

17  21  26.3 

S.  17    4  29.0 


Diff.  for 
z  Hoar. 


+12.51 

13-65 
M-79 

+15.92 
17.05 
18.16 

+19.27 
20.37 
21.46 

+22.53 
23.60 
24.65 

+25.69 
26.72 

27-73 

+28.73 
29.72 
30.69 

+31-65 
32.60 

33-53 

+34-44 

35-34 
36.23 

+37.10 

37-95 
38.79 

+39-62 
40.43 
41.22 
42.00 

+42.76 


Eqnadon  of 
Time, 
to  be 

Subtracted 
from 

Mean  Time. 


m  ■ 

3  47-24 

4  15-34 

4  43-12 

5  IO-53 

5  37.54 

6  4.13 

6  30.26 

6  55.91 

7  21.05 

7  45.65 

8  9.67 

8  33.11 

8  55-92 

9  18.09 

9  39-58 


o 
o 
o 


0.38 

20.47 

39-83 


0  58.44 

1  16.29 

I  33.37 

I  49.66 

2  5.16 

2  19.86 

2  33.77 

2  46.86 

2  59.15 

3  10.62 

3  21.29 

3  31.16 

3  40.21 


13  48.46 


Dlff.for 
I  Hoar. 


8 
X.I78 

1. 164 

X.I5O 

X.I34 
X.II7 

1.099 

1.079 
1.058 
X.O36 

X.OI3 
0.989 
0.964 

0.937 
0.909 
0.881 

0.852 
0.822 
0.791 

a76o 
0.728 
0.695 

0.662 
0.629 
0.596 

0.562 
0.529 
0.495 

0.46X 
0.428 

0.394 
0.360 

0.327 


NoTS. — ^The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 

The  sign  +  prefixed  to  the  hourly  chanjje  of  declination  indicates  that  south  declinatioaa  are 
tlKcreasiQK. 


l!=i 


Sidereal 

Time, 

or 

Right  AscensioQ 

of 

Mean  Son. 


h      m        B 

8  43  40.74 

8  47  3730 

8  51  33.86 

8  SS   30.42 

8  59  26.97 

9  3  23.53 

9  7  20.09 

9  II  16.65 

9  15  13.21 


9  19 
9  23 
9  27 


9.76 
6.32 

2.88 


9  30  59.44 
9  34  55.99 
9  38  52.55 

9  42  49.11 
9  46  45.66 
9  50  42.22 

9  54  38.78 

9  58  35.34 
20  2  31.89 

20  6  28.45 
20  10  25.01 
20  14  21.56 

20  18  18.12 
20  22  14.68 
20  26  11.23 

20  30  7.79 

20  34  4.34 
20  38  0.90 

20  41  57.46 
20  45  54.01 


Difll  for  X  Hoar, 
+  9^.8565. 
(Table  HI.) 


JANUARY,  1899. 


III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

s 

1 

o 

1 

I 
3 

J 

• 

1 

Lofrarilhni 

of  the 

Radios  Vector 

of  the 

Berth. 

IMILCor 
I  Hour. 

IfeaaTInie 

of 

Sidereal  Noon. 

TRUB  LONCITUDB. 

Diff.  for 
1  Hour. 

LATITUDE. 

X 

V 

I 

2 

3 

280    54    59.7 

281  56     8.6 

282  57  17.9 

»          m 

54  42.0 

55  508 

56  59-8 

• 
X52.87 
152.88 
152.89 

• 
—  0.31 
0.36 

0-39 

9.9926600 
9.9926629 
9.9926684 

+  0.7 
1.8 
S.8 

h     m        a 

5  15  27.44 
5  "  31.52 
5     7  35-6i 

4 

5 
6 

4 
5 

6 

283  58  27.4 

284  59  37.0 
286    0  46.7 

58  9.2 

59  18.5 
0  28.1 

152.90 
152.90 
152.91 

-0.39 

0-37 
0.31 

9.9926763 
9.9926864 
9.9926989 

-¥  3-8 

4-7 
5.6 

5     3  39.70 
4  59  43.79 
4  55  47-88 

7 
8 

9 

7 
8 

9 

287  I  56.6 

288  3     6.5 

289  4  16.3 

1  37-9 

2  47-6 

3  57-2 

152.91 
152.91 
152.90 

—  0.23 

—  0.12 
0.00 

9.992713I 
9.9927294 
9.9927473 

-I- 6.4 
7.2 

7-9 

4  51  51.96 
4  47  56-05 
4  44    0.14 

lO 

II 

12 

10 
II 
12 

290  5  25.9 

291  6  35.4 

292  7  44-5 

5  6.6 

6  15.9 

7  24.9 

152.90 
152.89 
152.87 

-f-  0.12 
0.26 

0-39 

9.9927670 
9.9927884 
9.99281 14 

-1-8.6 

9-3 
9-9 

4  40    4-23 
4  36    8.32 
4  32  12.40 

13 
14 
15 

13 
H 
15 

293  8  53.1 

294  10     1.2 

295  II     8.6 

8  33.3 

9  412 
10  48.5 

152.85 

152.83 
152.80 

+  0.50 

0.59 
0.67 

9-9928359 
9.9928621 

9.9928901 

•fia6 

11.3 
ia.o 

4  28  16.49 
4  24  20.58 
4  20  24.67 

i6 

17 
i8 

16 

17 
18 

296  12  15.4 

297  13  21.4 

298  14  26.5 

"  551 

13  0.9 

14  5-9 

152.77 
152.7? 
152.69 

+  0.72 

0.75 
0-73 

9.9929197 
9.9929512 
9.9929846 

+12.7 

13.5 

«4-3 

4  16  28.76 
4  12  32.85 
4    8  36.94 

19 

20 
21 

19 
20 

21 

299  15  30.6 

300  16  33.8 

301  17  36.0 

15  9-8 

16  12.9 

17  14.9 

152.65 
152.61 

152.57 

+  0.70 
0.63 

0.53 

9.9930200 

99930576 
9-9930975 

-I-X5.2 
16.x 
17.1 

4    4  41-03 
4    0  45.11 

3  56  49.20 

22 

23 
24 

22 
23 
24 

302  18  37.2 

303  19  37.4 

304  20  36.6 

18  15.9 

19  16.0 

20  15.0 

152-53 
152.49 

152.45 

+  0.42 
0.30 
0.17 

9-993X398 
9.9931846 

9.9932318 

•fi8.i 

19.1 
ao.a 

3  52  53.29 
3  48  57-38 
3  45     1-47 

25 
26 

27 

25 
26 

27 

305  21  350 

306  22  32.2 

307  23  28.5 

21  13.3 

22  10.3 

23  6-5 

152.41 

152.37 
15233 

+  0.03 

—  O.IO 

0.21 

9-9932818 

9-9933343 
9.9933895 

-I-21.3 

22.4 
23.5 

3  41     5.56 
3  37    9.65 
3  33  13-74 

28 
29 
30 
31 

28 

29 
30 

31 

308  24  23.9 

309  25  18.5 

310  26  12.3 

311  27     3.2 

24     1-7 

24  56.2 

25  49-8 

26  42.6 

152.30 
152.26 
152.23 
152.19 

—  a3o 

0.37 
0.40 

0.42 

9-9934473 
99935076 

9-9935703 

9-9936355 

-H^.6 
25.6 
26.6 
27.6 

3  29  17.83 
3  25  21.92 

3  21  26.01 

3  17  30.10 

32 

32 

312  27  57.3 

27  34-5 

152.15 

-0.40 

9-9937031 

-H18.5 

3  13  34-19 

Non 

•4B 

nimb«n  in  eolomn  \  t 
Inox  of  Jannary  t^x>. 

Mti'o^ond  lo  t 

be  tnie  oqni 

BOi  off  iIm  dato;  la  oolamn  r  to 

tibemaaa 

Diff.  for  1  Hoar, 
-9'.8296. 
(Table  IL)         1 

IV. 


JANUARY,  1890. 


5 


GREENWICH 

MEAN  TIME. 

a 

1 
1 

1 

THE 

MOON'S 

SBUIDUMBTBR. 

HOMZOHVAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

MOOQ. 

Hidnlfht 

NOOQ. 

DiS.  tor 
I  Hoar. 

Midnight 

IMS  for 
I  Hoar. 

Meridian  of 
Greenwiclk 

Diff.  for 
I  Hoar. 

Noon. 

I 

2 

3 

14  50-6 
14  56.8 

»5    5-3 

*       • 
14  53.4 

»5    0-7 
15  ia4 

*                IV 

54  21.9 

54  44-5 

55  157 

• 

40.77 

X.X2 
X.48 

*        • 

54  32.1 

54  59-0 

55  34-5 

m 

40.94 
X.3O 

X.66 

h        m 

15  44- 1 

16  25.4 

17  7.7 

m 
1.72 

1-73 
X.80 

d 
19.0 

20.0 

21.0 

4 

5 
6 

15  i6.i 
15  29.1 

15  43-9 

15  22.4 

15  363 
15  517 

55  55-5 

56  43-3 

57  37-6 

+X.83 

S.X4 
••35 

56  18.5 

57  9.8 

58  6.3 

+X.99 
2.26 

2.4X 

17  52.2 

18  39-9 

19  32.1 

X.91 
2.08 
2.28 

22.0 
23.0 
24.0 

7 
8 

9 

15  59-7 

16  15.2 

16  29.1 

i6    7-5 
16  22.4 

16  34.9 

58  35-4 

59  32.5 

60  23.4 

-l>a.42 
a.28 
X.90 

59    4-3 

59  59- 1 

60  44.7 

42.38 
2.X2 
X.62 

20  29.2 

21  30.9 

22  35.2 

2.48 
2.64 
2.70 

25.0 
26.0 
27.0 

lO 

II 

12 

16  39.7 
16  45.6 
16  45.9 

16  43.2 
16  46.5 
16  44.0 

61     2.3 
61  24.0 
61  25.4 

+X.28 
+0.49 
-0.37 

61  15.S 
61  27.3 
61  18.3 

40.90 
40.06 
-0.79 

23  39.6 

6 
0  41.4 

2.64 
2.50 

28.0 
29.0 

0.5 

13 
15 

16  40.8 
16  30.8 
i6  17.5 

i6  36.3 
16  24.5 
16  10.0 

61     6.4 
60  29.9 

59  409 

-i.x8 
x.8x 

2,2X 

60  50.0 
60    6.6 

59  135 

-X.52 
2.04 
2.32 

1  39-3 

2  33-3 

3  24a 

2.33 

2.18 

2.07 

1.5 
2.5 

3-5 

i6 

17 
i8 

16    2.3 
15  468 

15   33-2 

15  54-6 
15  39.3 
15  254 

58  45.3 
57  48.3 
56  54-4 

-a.  37 
a-33 
a.x3 

58  16.7 
57  20.8 
56  29.5 

-2-37 
2.25 

2.00 

4  131 

5  1-2 

S  49-2 

2.0X 
2.00 
2.0X 

4-5 

5-5 
6.S 

19 

20 
21 

15    19.1 
15      8.0 
14   59a 

15  133 
15    3-3 
14  55-6 

56    6.3 
55  25.7 
54  53-3 

-X.85 
X.52 
x.x8 

55  450 

55    8.5 

54  40- 1 

— X.69 

1-35 
x.oa 

6  38.0 

7  27.7 

8  18.1 

2.05 
2.09 
2.XX 

7.5 
8.5 
9-5 

32 
23 

24 

14  52.5 
14  47.9 

14  45-1 

14  50.0 
14  46-3 
14  44-4 

54  28.8 
54  11-9 
54    1-7 

-a85 
0.56 
a  30 

54  195 
54    60 
53  58.9 

-0.70 

0.42 

-o*x7 

9    8.8 

9  58.7 
10  47.3 

2.10 
2.06 
X.99 

10.5 

"5 
12.5 

35 
26 

27 

14  44.0 

14  44-3 
14  46.0 

14  44-0 
14  45.0 

14  47.4 

53  57-6 

53  58.8 

54  50 

-ao6 

40.15 
a  36 

53  57-6 

54  1-3 
54  10.0 

40.05 
0.26 
0.46 

11  34.0 

12  18.7 

13  1-7 

X.90 
1.82 
X.76 

135 
145 
15-5 

28 
29 
30 
31 

14  49.1 

14  53-5 

H  59-4 

15  7.0 

14  51-1 

14  56.3 

15  3-0 
15  11-4 

54  16.2 

54  32.4 

54  54-2 

55  21.9 

40.57 

0-79 
X.02 

X.28 

54  23.6 

54  42.6 

55  7-3 
55  38.1 

40.68 
0.90 
X.X5 
x.4a 

13  43.4 

14  24.8 

15  6.5 
15  49.6 

X.73 
X.72 
X.76 
X.84 

16.5 

17.5 
18.5 

19-5 

32 

15  16.3 

15  21.5 

55  56.0 

+1.55 

56  15.4 

4X.68 

16  35-1 

X.96 

20.5 

JANUARY,  189t. 


GREENWICH 

MEAN  TIMK 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

Declinatioa 

Diff.  for 

Hour. 

Right 

Diff.  for 

DeclinatioiL 

Diff.  for 

Ascension. 

I  Minute. 

X  Minute. 

Ascension. 

X  Minute. 

X  Minute. 

£ 

>UNDA^ 

V  I. 

TUESDAY  3. 

•    w 

• 

h     m      ■ 

8 

•        t         « 

• 

h    m       ■ 

8 

• 

t         m 

m 

O 

lO     I  29.90 

1.8405 

N.  7  42     0.1 

11.962 

0 

II   29  47.40 

1.8637 

S.  a 

19    10.3 

12.829 

I 

10     3  20.30 

1.8395 

7  30     1.4 

11.996 

I 

II   31   39.28 

1.8658 

2 

32      0.1 

12.830 

a 

10     5  10.64 

X.8385 

7  18    0.6 

12.029 

2 

II  33  31.30 

X.868X 

2 

44  49.9 

IS.  830 

3 

10     7     0.92 

X.8376 

7     5  57.9 

X2.06X 

3 

•  II  35  23.45 

X.8703 

2 

57  39.7 

IS. 830 

4 

10     8  51.15 

X.8368 

6  53  53.3 

12.092 

4 

II  37  15.74 

1.8727 

3 

10  29.5 

I2.8a8 

5 

10  10  41.34 

X.8361 

6  41  46.8 

12.124 

5 

II  39     8.17 

1.8752 

3 

23  19. I 

IS.  827 

6 

10  12  31.48 

X.8353 

6  2.9  38.4 

12.155 

6 

II  41     0.76 

X.8778 

3 

36     8.7 

X2.8a5 

7 

10  14  21.58 

X.8348 

6  17  28.2 

X2.X84 

7 

II  42  53.50 

I.88Q3 

3 

48  58.1 

X2.822 

8 

10  16  11.65 

1.834a 

6     5  16.3 

X2.2I2 

8 

II  44  46.40 

X.8830 

4 

I  47.3 

XS.817 

9 

10  i^     1.68 

X.8336 

5  53     2.7 

X2.24X 

9 

II  46  39.46 

X.8858 

4 

14  36.2 

IS.  812 

lO 

10  19  51.68 

I. 8331 

5  40  47.4 

X2.269 

10 

II  48  32.69 

1.8886 

4 

27  24.8 

12.807 

II 

10   21    41.65 

X.8337 

5  28  30.4 

12.297 

II 

II  50  26.09 

1.8914 

4 

40  13.0 

12.799 

12 

10   23    31.60 

1.8323 

5  16  11.8 

X2.3t2 

12 

II  52   19.66 

1.8944 

4 

53     0.7 

12.792 

13 

10   25   21.53 

x.83ax 

5     3  51.7 

12.348 

13 

II  54  13.42 

1.8975 

5 

5  48.0 

12.784 

14 

10    27    11.45 

X.8318 

4  51  30.0 

12.374 

14 

II   56     7.36 

X.9006 

5 

18  34.8 

12.776 

15 

10    29      1.35 

X.8317 

4  39     6.8 

X2.398 

15 

II  58     1.49 

I.9C>36 ' 

5 

31  21. 1 

12.766 

i6 

10    30    51.25 

X.8316 

4  26  42.2 

X2.422 

16 

II  59  55.82 

X.907X 

5 

44     6.7 

12.755 

17 

10   32   41.14 

X.8315 

4  14  16.2 

12.445 

17 

12     I  50.34 

X.9X04 

5 

56  51.7 

12.744 

i8 

10  34  31-03 

X.8316 

4     I  48.8 

12.467 

18 

12     3  45.07 

1.9139 

6 

9  36.0 

12.732 

19 

10  36  20.93 

1.83x7 

3  49  20.1 

12.489 

19 

12     5  40.01 

1.9174 

6 

22  19.5 

12.718 

20 

10  38  10.83 

X.83X8 

3  36  50.1 

12.5X1 

20 

12     7  35.16 

1.92x0 

6 

35     2.2 

12.704 

21 

10  40     0.74 

x.83«> 

3  24  18.8 

12.532 

21 

12     9  30.53 

1.9247 

6 

47  44.0 

IS.  689 

22 

10  41   50.67 

1.8323 

3  II  46.3 

12.551 

22 

12  II  26.12 

X.9283 

7 

0  24.9 

IS. 674 

23 

ID  43  40.62 

x.83a7 

N.  2  59  12.7 

12.569 

23 

12  13  21.93 

1.9322 

S.  7 

13     4-9 

IS. 657 

I 

lONDA 

Y  2. 

WE 

;DNEsi 

)AY 

4- 

O 

10  45  30.59 

1.8331 

N.  2  46  38.0 

X2.587 

0 

12  15  17.98 

1.9361 

S.  7 

25  43.8 

IS. 639 

I 

10  47  20.59 

1.8336 

2  34     2.2 

X2.606 

I 

12  17  14.26 

1.9400 

7 

38  21.6 

IS. 621 

2 

10  49  10.62 

x.834a 

2  21  25.3 

.     X2.623 

z 

12  19  10.78 

1.9441 

7 

50  58.3 

12. 60a 

3 

10  51     0.69 

X.8348 

2     8  47.4 

X2.64P 

3 

.12  21     7.55 

1.9483 

8 

3  33.8 

IS.  582 

4 

10  52  50.79 

1.8354 

I  56     8.5 

X2.657 

4 

12  23    4.57 

1.9524 

8 

16     8.1 
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15 

29 

41.8 

18. 737 

15 

i8 

39     8.43 

a. 7346 

23     6  49.2 

6.066 

15 

20 

44  33.72 

a.4731 

15 

16 

54-7 

18. 833 

i6 

i8 

41  51.82 

a.7ai7 

23     0  39.9 

6.843 

16 

20 

47     1.91 

a.4667 

»5 

4 

1.9 

X8.9a7 

17 

i8 

44  35.04 

a.7187 

22  54  20.0 

6.420 

17 

20 

49  29.73 

a.4604 

14 

51 

3.5 

X3.0X8 

i8 

i8 

47  18.07 

t.7155 

22  47  49.5 

6.596 

18 

20 

51  57.16 

a.4541 

14 

37 

59.7 

X3.108 

19 

i8 

50     0.90 

a.7iaa 

22  41     8.5 

6.770 

19 

20 

54  24.22 

a.4477 

M 

24 

50.5 

13.196 

20 

i8 

52  43.53 

a. 7087 

22  34  17.  z 

6.943 

20 

20 

56  50.89 

a.  4414 

14 

II 

36.2 

X3.a8i   ; 

21 

i8 

55  25.94 

8.7051 

22  27  15.3 

7.X16 

21 

20 

59  17.19 

8.435a 

13 

58 

16.8 

13.364   1 

22 

i8 

58     8.14 

a.  7013 

22  20    3.2 

7. 886 

22 

21 

I  43.11 

a.4a89 

13 

44 

52.5 

13.44s 

f  23 

19 

0  50.10 

a. 6974 

22  12  41.0 

7.455 

23 

21 

4     8.66 

8.49^ 

13 

31 

23.4 

13.534 

24 

19 

3  31.83 

t.69S4 

S.22     5    8.6 

7.684 

24 

21 

6  33.83 

t.4164 

S.13 

17  49.6 

x3.6oa 

1 

VIIL 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right 
Ascension. 


Diff.for 
I  Minute. 


Declination. 


Dift  for 
I  Minnte 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 

lO 

xz 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 


h 
21 

21 

21 


m 
6 
8 

XI 


2X  X3 
21  l6 
21  x8 
21  20 
2X  23 
2X  25 
2X  28 
21  30 
21  32 

ai  35 
21  37 
2X  39 
2x  42 
21  44 

2X  46 
21  49 
21    51 

21  53 
21  55 

21  58 

22  o 


33.83 
58.63 

23-05 

47.  XX 
10.81 

34-14 

57- 10 
X9.71 

41-96 
3-85 
25-39 
46.58 
7.42 
27.92 
48.07 

7-89 
27.37 
46.52 

5-34 
23.84 

42.02 

59.88 

17-42 

34.65 


FRIDAY  X3, 

S. 


s 

a.  4x0a 
S.4040 
1.3980 
a.39T9 
2.3838 
a.  3798 
a. 3738 
2.3678 
a. 3619 
a.  3561 
a.sso3 
S.S44S 
a.3387 
3.3331 

a.3a75 
3.3219 
a.  3164 
3.31x0 

3.3057 
a.  3003 
a. 3950 
3.a897 
3.3846 


13 

13 
12 

12 

X2 

12 

II 

II 

II 

II 

10 

ID 

10 

10 

10 

9 
9 
9 
9 


17 

4 

50 

36 

22 

8 

54 
40 

26 

12 

58 

44 
29 

15 
o 

46 

31 

17 
2 


S. 


8  48 

8  33 
8  18 

8     3 
7  49 


SATURDAY  14. 


0 

22 

2 

z 

22 

5 

2 

22 

7 

3 

22 

9 

4 

22 

II 

5 

22 

H 

6 

U2 

16 

7 

22 

18 

8 

22 

20 

9 

22 

23 

10 

22 

25 

XI 

22 

27 

12 

22 

29 

13 

22 

32 

14 

22 

34 

15 

22 

36 

16 

22 

38 

17 

22 

40 

18 

22 

43 

19 

22 

45 

20 

22 

47 

21 

22 

49 

22 

22 

51 

23 

22 

54 

24 

22 

56 

51-57 

3.3795 

8.19 

3.3745 

24.51 

3.3695 

40.53 

3.3646 

56.26 

3.8598 

II. 71 

3.355X 

26.87 

3.3503 

41.75 

3.2457 

56.35 

3.34XX 

10.68 

3.33^ 

24.74 

3.3331 

38.53 

3.3377 

52.07 

3.3335 

5.35 

3.3x93 

18.39 

3.3x5a 

31.17 

3. 31 10 

43.71 

3.3071 

56.02 

3.3033 

8.09 

3.1993 

19.93 

3.1955 

31.55 

3.19x7 

42.94 

3.x88x 

54-12 

3.Z846 

5.09 

3.1810 

15.84 

3.1775 

s. 


s. 


7 

7 

7 
6 

6 

6 

6 

5 
5 
5 
5 

4 

4 

4 

4 

3 

3 

3 

3 
2 

2 

2 

2 

I 

I 


34 
19 

4 
49 
34 
19 

4 
49 
34 
19 

4 
49 
34 
19 

4 
49 
34 
19 

4 
49 
34 
19 

3 
48 

33 


49-6 
II. 2 
28.5 
41.4 
50.1 
54-8 
55.5 
52.4 
45.7 

35.4 
21.6 

4.5 
44.2 
20.8 

54-5 
25.3 

53.4 
18.9 

41.9 

2.5 
20.8 

37.0 
51.1 

3.4 


13.8 
22.5 
29.7 

35.3 
39.6 
42.6 

44.5 

45 

45 

44 

42 

39 

36.9 

33.5 
29.8 

25.8 

21.7 

17.5 

13.3 

9.3 

5-5 

2.x 

59-0 
56.5 

54-6 


3 

I 

I 

3 
9 


X3.603 
13.676 

13.748 
13.830 
13.888 

13.955 
14.030 

14.082 
14.143 
X4.aoi 

14.357 
Z4.313 
14.364 

X4.414 
14.463 

Z4.509 

14.553 
14.596 

14.^ 

I4.7>3 

14.747 
14.780 
X4.8XX 


14.841 
14. 868 
14.893 
14.917 
14.939 
Z4-959 
M.977 
X4.995 
X5.OXO 

15.033 
15.035 
15.045 
15.053 
15.059 
15.064 
15.067 
15.069 
X5.070 
15.068 
15.065 
15. 060 
15.054 
15.047 
15.037 
15.026 


Hoar. 


iUght 
Ascension. 


Diff.for 
X  Minate. 


I>ecHnsrion. 


DMLfbr 
I  Minnte. 


O 
I 

2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

M 

15 
16 

17 
18 

19 
20 

21 

22 

23 


o 

X 
2 

3 

4 

5 
6 

7 
8 

9 
o 

X 
2 

3 

4 

5 
6 

7 
8 

9 
20 

21 

22 

23 
24 


SUNDAY  15. 


h  m 
22  56 

22  58 

23  O 


23 
23 
23 
23 
23 


2 

4 
7 
9 

XI 


23  13 

23  15 

23  17 
23  20 

23  22 

23  24 

23  26 

23  28 

23  30 

23  32 

23  34 
23  37 
23  39 
23  41 
23  43 
23  45 


23  47 
23  49 
23  51 
23  54 
23  56 
23  58 
o  o 


15*84 
26.39 

36.75 
46.92 
56.89 
6.68 
16.29 
25.72 
34-98 

44.07 
53.00 

1.77 

10.38 

18.84 

27.16 

35.34 
43-38 
51.29 
59.07 
6.72 
14.25 
21.67 
28.98 
36.18 


s 
3.X775 

3.X748 
3.17x1 

a.x678 

3.1647 
a. 16x7 

3.1587 
3.1557 
3.X539 
3.150a 

3.X475 
3.1448 
3.X433 
3.X398 
3.X375 
3.X353 
3.X339 
3.X307 
a.xa86 
3.1265 
8.1246 
a.x327 

3.1309 
8.XI9X 


s. 


s. 

N. 


N. 


X 
X 
X 

o 
o 
o 
o 
o 
o 
o 
o 

X 
X 

z 
I 

2 
2 
2 
2 

3 
3 
3 

3 

4 


o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 


2 

4 
6 

8 

10 

13 
15 
17 
19 

21 
23 
25 
27 
29 
31 

34 
36 
38 


MONDAY  16. 

N.  4 
4 
4 
5 
5 
5 
5 

5 
6 

6 

6 

6 

7 

7 

7 

7 
8 

8 

8 

8 

8 

9 

9 

9 
N.  9 


43.27 

3.XX74 

50.27 

3.1158 

57.17 

3.  xx4a 

3.98 

3.1X37 

10.70 

3.XXX3 

17.34 

a.xxoo 

23.90 

3.X0B7 

30.39 

3.1075 

36.80 

3.X063 

43.15 

a.  1053 

49.43 

3.X043 

55.66 

a.xo33 

1.83 

3.XOS4 

7-95 

3.X016 

14.02 

3.X00B 

20.05 

3.1002 

26.04 

3.0995 

31.99 

3.0989 

37-91 

3.0984 

43.80 

3.0980 

49.67 

3.0976 

55.51 

3.0973 

1.33 

3.0969 

7.14 

3.0967 

12.93 

3.0964 

33 

x8 

3 

48 

33 

x8 

4 
xo 

25 

40 

55 
10 

25 
39 
54 

9 

24 

38 

53 

7 
22 

36 

51 

5 


20 

34 

48 

3 

17 

31 

45 

59 

13 
27 

41 

55 

9 
22 

36 

50 

3 

17 
30 

44 

57 
10 

24 
37 
50 


54-6 
53.4 
52.9 
53.3 
54.6 
57.0 
0.5 

54-8 

48-9 
41.6 

32.8 

22.5 

10.6 

57.0 

41.7 
24.6 

5-5 

44-5 
21.4 

56.2 

28.8 

59-1 
27.0 

52.6 


15-7 
36.2 

54-1 

9.4 
21.9 

31.5 

38.3 
42.x 

42.9 

40.7 

35.3 
26.7 

14.8 

59-6 
41. 1 
19. 1 

53-6 
24.6 
52.0 

15.7 

35.7 

51-9 
4.2 

12.7 

X7.2 


m 
5.006 

5.0x4 
5.00X 
4.986 
4.9^ 
14.951 
4.932 
4.9x3 
4.890 
4.866 
4.841 
4.8x5 
4.788 

4.759 
X4.730 
4.698 
4.666 
4.632 

4.597 
4.563 

4.534 
4.485 

4.446 
14.406 


14. 3ft 
14.320 
14.277 
14.332 
14. 184 

14.137 
14.068 

X4.038 
13.988 

13.937 
13.883 
X3.829 

13.774 
13.719 
X3.662 
13.604 
13.546 

13.487 
13.436 

13.364 
13.302 
13.238 

13.173 
13.X08 

13.043 
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JANUARY,  1899. 


IX. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION* 


Hour. 


Right 
Aacenaion. 


Diff.for 
I  Minote. 


Declination. 


Diff.  for 
I  Minute. 


O 

X 

2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 
23 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 

i8 

19 

20 
21 
22 

23 
24 


TUESDAY  17. 


h 
O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 


2 
2 
2 

2 
2 
2 
2 

2 
2 

2 


38 
40 

42 

44 
46 

48 

50 

52 

54 

57 

59 
I 

3 

5 

7 

9 
II 

13 

15 
18 

20 

22 

24 

26 


28 
30 
32 
34 
37 
39 
41 
43 
45 
47 
49 
51 
53 
56 
58 
o 

2 

4 
6 

8 

10 

13 
15 
17 
19 


■ 

^2-93 
18.71 

24.49 

30.27 

36.05 

41.83 

47.62 

53.42 

59.24 

5.07 
10.92 
16.79 
22.69 
28.61 

34.57 
40.56 

46.58 
52.64 
58.74 
4.89 
11.08 

17.32 
23.61 

29.96 


■ 
8.0964 

8.0963 

S.0963 

a.0963 
8.0963 
8.0964 
8.0966 
3.0968 
8.0971 
3.0973 
8.0977 
8.098Z 
3.0985 
3.0990 
8.0996 
8.X00X 
8.X007 

8. I0Z3 
8.I02I 
8.ZO38 
8. ZO36 
3.1044 
8.XO53 

3.xo6a 


N. 


N. 


50 

3 
16 

29 

41 

54 

7 

19 
32 

44 

57 

9 
21 

33 

45 

2  57 

9 
21 

33 
45 
56 

8 

19 
30 


3 
3 
3 
3 
3 
4 
4 
4 


WEDNESDAY  18. 


36.36 

8.X078 

N.I 

42.82 

8.X08X 

49.33 

8.X09I 

55.91 

8.XX08 

2.55 

8.ZXX3 

9.25 

8.1X38 

16.02 

8.XI34 

22.86 

3.XX46 

29.77 

8. XX58 

36.76 

8.1X7X 

43.82 

8.x 183 

50.95 

a.xi95 

▼ 

58.16 

8.Z807 

5.44 

3.X88Z 

12.81 

8.1834 

20.25 

8.xa47 

27.78 

8.X861 

35.38 

t.X874 

43.07 

8.1389 

50.85 

8.1304 

58.72 

8.X318 

6.67 

8.IS38 

14.70 

t.1347 

22.83 

8.1368 

31.04 

«.1377 

N.I 

42 

53 

4 

15 
26 

37 
47 

58 

9 
19 
29 
40 
50 

o 

10 
20 
30 
39 
49 

59 

8     8 

8  17 
8  26 
8  36 

8  45 


4 

4 

5 

5 

5 

5 

5 

5 
6 

6 

6 

6 

6 

7 
7 
7 
7 
7 
7 
7 


17.2 

17.7 

14.2 

6.6 

54.9 

38.9 
18.7 

54.2 

25.4 
52.1 
14.4 
32.2 

45.5 
54.2 
58.2 

57.5 
52.1 
42.0 
27.0 

7.1 

42.3 
12.6 

37.9 
58.1 


13.2 
23.2 
28.0 
27.6 

22.0 
II. I 
54.8 
33.2 
6.2 

33.7 
55.7 

I2.I 
23.0 
28.3 
28.0 
21.9 
10.2 

52.7 
29.4 
0.3 
25.3 
44.4 
57.6 

4.7 
5.9 


X3.043 

18.975 

X8.907 
X8.839 

X3.769 
Z8.698 
X8.687 

X3.556 
X3.483 

13. 408 

18. 334 
X8.859 
Z8. 183 
I8.XO6 
X8.087 
ZZ.949 
XX.87X 
XX.79X 
XX.709 

XZ.687 
ZX.346 
IX. 463 
11.379 

2X.394 


XZ.809 

XX.X83 

IX. 037 
10.930 
10.868 
X0.773 
X0.684 

10.595 
10.504 

X0.4X8 
10.330 
X0.887 
IO.X35 
XO.048 

9-947 
9.858 

9.757 
9.660 

9*5^ 
9.466 
9.367 
9.369 
9.169 
9.069 
8.969 


Hoot. 


RiRht 
Ascensioa 


Diff.  for 
I  Bfinnte. 


DecUnatioa 


Diff.  for 
I  Minote. 


O 
I 

2 

3 

4 

5 
6 

7 
8 

9 
o 

I 

2 

3 

4 

5 
6 

7 
8 

9 
20 

21 

22 

23 


o 

X 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 

16 

17 
18 

19 
20 

21 

22 

23 

24 


THURSDAY  19. 


h 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


m 

19 
21 

23 

25 
28 

30 

32 

34 
36 
38 
40 

43 
45 
47 
49 
51 
53 
56 


2  58 

3  o 
3  2 
3  4 
3     6 

3     9 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 


■ 

■ 

0 

9 

IT, 

m 

31.04 

8.1377 

N.I8 

45 

5.9 

8.969 

39.35 

8.1398 

x8 

54 

I.O 

8.868 

47.74 

8.X407 

19 

2 

50.1 

8.767 

56.23 

8.1488 

19 

II 

33.1 

8.665 

4.£o 

8.1437 

19 

20 

9.9 

8.563 

13-47 

3.1453 

19 

28 

40.6 

8.460 

22.23 

8.1467 

19 

37 

5.1 

8.356 

31.08 

8.1483 

19 

45 

23.3 

8.353 

40.03 

3.1498 

19 

53 

35.3 

8.147 

49.06 

8.15x3 

20 

X 

40.9 

8.04s 

58.19 

8.1589 

20 

9 

40.3 

7.937 

7.41 

a. 1544 

20 

17 

33.3 

7.889 

16.72 

8.1559 

20 

25 

19.8 

7.783 

26.12 

8.1575 

20 

33 

0.0 

7.616 

35.62 

8.X590 

20 

40  33.7 

7.508 

45.20 

8.1605 

20 

48 

1.0 

7.400 

54.88 

3.x6ao 

20 

55 

21. 7 

7.393 

4.64 

8.1635 

21 

2 

36.0 

7.183 

14.50 

8. 1650 

21 

9 

43.7 

7.07s 

24.44 

8.1664 

21 

16 

44.8 

6.963 

34.47 

3.X678 

21 

23 

39.3 

6.858 

44.58 

8. 1693 

21 

30 

27.1 

6.743 

54.78 

8.X707 

21 

37 

8.3 

6.<^8 

5.07 

8. 1783 

N.2I 

43 

42.9 

6.580 

FRIDAY  20. 


II  15.44 

8.1736 

13  25.90 

8.X749 

15  36.43 

8.1763 

17  47.05 

t.»777 

19  57.75 

8.1789 

22      8.52 

8.x803 

24    19.37 

8.1815 

26   30.30 

3.X838 

28   41.31 

8.X840 

30   52.38 

8.I85I 

33     3.52 

8.1863 

35  14.74 

8.1875 

37  26.02 

8.1886 

39  37.37 

8.1897 

41  48.78 

8.1907 

44    0.25 

8.X917 

46   XI. 78 

8.X937 

48  23.37 

8.X936 

50  35.01 

«.1945 

52  46.71 

8. 1953 

54  58.45 

8.1963 

57  10.25 

8.1970 

59  22.09 

8.1977 

I  33.97 

8.1983 

3  45.89 

8.1991 

N.2I 

50 

10.7 

6.407 

21 

56 

31.8 

6.396 

22 

2 

46.2 

6.183 

22 

8 

53.7 

6.069 

22 

14 

54.5 

5.956 

22 

20 

48.4 

5.842 

22 

26 

35.5 

5.788 

22 

32 

15.8 
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17 


18 
20 
22 

24 

26 

28 
29 

31 

33 

35 

37 

39 

41 

43 

44 
46 

48 
50 
52 
54 
56 
58 

59 

I 

2     3 


■ 
42.91 

33-09 
23.26 

13.43 

3.59 

53.76 

43.93 

34-11 
24.30 

14.51 

4-73 

54.98 

45-25 

35.55 
25.89 

16.26 

6.67 

57.13 

47.63 
38.18 

28.79 

19.46 

10.19 

0.98 


■ 

X.8364 

X.6363 

z.836a 

1.8361 

1. 8361 

1.8369 

1.836a 

X.8364 
1.8367 

1.9316Q 
l.837t 

x-8377 
Z.8381 

X.8387 
1.8399 
Z.8398 
X.8406 
1.84x3 
I.84SZ 
1.8430 
1.8440 
1.8430 
X.8460 
1.847a 


N. 


N. 
S. 


S. 


4 
3 
3 
3 
3 

3 

2 

2 
2 

9 

Z 
I 

z 
I 
z 
o 
o 
o 
o 
o 
o 
o 
o 
o 


54.6 

26.3 

56.8 

26.2 

54.5 

21.8 

48.0 

13.3 
37.6 

I.Z 

23.7 
45.5 

6.6 
27.0 
46.7 

5.8 
24.3 

42.3 
59.8 
Z6.9 
26.4 
10.  z 

32  54.1 

45  38.3 


4 
52 

39 
27 

14 

2 

49 
37 
24 

Z2 

59 
46 

34 

2Z 

8 

56 

43 
30 

17 

5 

7 
20 


MONDAY  30. 


51-85 

X.8484 

42.79 

1.8497 

33.8Z 

1.85x0 

24.91 

1.8533 

16.09 

X.8537 

7-36 

1.8553 

58.73 

1.8569 

50.19 

x.8585 

41.75 

1.8608 

33.42 

X.8690 

25-19 

1.8638 

17.08 

1.8657 

9.08 

1.8677 

1.20 

1.8697 

53.45 

X.8718 

45.82 

1.8739 

38.32 

1.8769 

30.96 

1.8785 

23-74 

1.8808 

16.66 

1.8839 

9-73 

1.8857 

2.95 

1.8883 

56.33 

X.8909 

49.86 

X.8935 

43-55 

X.8963 

S.  o 
I 


z 

2 
2 
2 
2 
2 

3 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

5 
S.  6 


58  22.7 

ZI     7.3 

23  52.1 

36  36.9 

49  21.8 

6.7 

51-5 
36.2 

20.7 

5.1 
49.2 
33-0 
16.5 

59.6 
42.2 

24-4 
6.0 


2 

14 
27 

40 

53 

5 

18 

31 
43 
56 

9 
22 


34 

47 
o 

12 

25 

38 

50 

3 


47- X 
27.5 

7.3 
46.3 
24.6 

2.0 
38.6 

14-3 


19.469 
xa.489 
X9.50X 
X9.519 
xa.537 
xa.554 

X9.57X 
X9.587 

X9.609 
19.616 

19.Q30 

19. 649 

19.654 

19.666 

19.677 
19.687 
19.696 

19.704 

19.719 

X9.718 
19.795 
19.731 

X9.735 
19.738 


X9.749 

x«-745 
19.747 

xa.747 
19.748 

19.747 
X9.746 
X9.74S 
19.74X 
19.737 

19.739 

19.787 
i9.7ai 
19.7x4 

19.707 
19.698 
19.689 
19.679 
19.668 

X9.6S7 
IS.  644 
x««^i 
19.617 

X9.609 

19.587 


Hoar. 


Right 
Aacenaioa 


Diff.for 
1  Minute. 


Declinatioa 


ZMftfor 
1  Minute. 


O 

z 

2 

3 

4 

5 
6 

7 

8 

9 
zo 

zz 

Z2 

13 

14 
15 

z6 

17 
z8 

19 
20 

21 

22 

23 


I 


C 
O 


h 
Z2 
Z2 
Z2 
Z2 

za 

Z2 
Z2 
Z2 
Z2 

za 

Z2 
Z2 
Z2 
Z2 
Z2 
12 
12 
12 
Z2 
Z2 
12 
12 
12 
12 


m 

3 

5 

7 

9 
II 

13 

15 

17 
z8 

20 

22 

24 

26 

28 
30 
32 

34 
36 
38 
40 
42 

44 
46 

48 


a 

43.55 

37.41 

31-45 
25.66 

20.04 

Z4.6Z 

9.37 
4.32 

59.47 
54.8Z 

50.35 
46.  ZO 

42.06 

38.24 

34.63 
31.25 

28.10 
25.18 
22.49 
20.04 

17.83 

15.87 

14.16 
12.70 


TUESDAY  31. 
S. 


■ 

x.8963 

1.8999 

I.9MX 

X.9049 
1.9079 

I.9IXX 

1.9x4a 

1.9x75 
1.9907 

x.9a40 
X.9974 
1.9309 

X.934S 
X.9381 

1.94x8 
X.9456 
x.949i 
x.953a 
x.957a 
1.961a 
1.965a 
X.9694 

X.9736 
X.9778 


6 

6 
6 
6 
6 

7 

7 

7 

7 

7 
8 

8 

8 

8 

8 

9 

9 

9 

9 

9 
10 

10 

10 

S.io 


3 

15 

28 

40 
53 

5 
18 

30 

43 

55 
8 

20 

32 

45 

57 

9 
21 

34 
46 
58 
10 

22 

34 
46 


H-3 
49.0 
22.7 

55.3 
26.8 

57.1 
26.2 

54.0 
20.4 

45.5 
9.2 

31.3 

51.9 
10.9 

28.3 

43-9 
57.8 

9.9 
20.1 

28.3 

34.6 
38.8 
41.0 
40,9 


WEDNESDAY.  FEBRUARY  i. 
12  50  11.50  I    x.989a  I  S.IO  58  38.7 


19.5B7 

19. 570 

xa.55a 

xa.534 
xa.515 
xa.495 
xa.474 
ia.459 

ia.499 
xa.407 
19.389 

19.356 
19.330 

X9.3H9 
19.975 

19.946 

19.9x7 

19.X86 
19.153 

19.191 

19. 087 
Xa.053 
19.  0x7 

IX. 981 


XI.944 


PHASES  OF  THE  MOON. 


Last  Quarter 
New  Moon  . 
First  Quarter 
Full  Moon    . 


•  Jan. 


d     h      m 

4  15  21.5 

II    10  49.6 
18     4  36.2 

26     7  34.1 


d       h 

C     Perigee Jan.       zz  Z3.6 

C     Apogee 25    6.  z 
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JANUARY,  1899. 


XIII. 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCRS. 

of  the 
»nth. 

- 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

Illb- 

of 

Vlh. 

of 

IX^ 

of 

Q 

of  Object 

Diff. 

*  •        • 

Diff. 

Diff. 

Diff 

•        »        m 

e         f        » 

e         f        m 

m        t        m 

I 

Aldebaran 

W. 

8i     o  33 

3073 

82    29     16 

3067 

83  58     6 

3061 

85  27     3 

3056 

Pollux 

W, 

39  20  50 

3138 

40    48    26 

3x18 

42  16  14 

3106 

43  44  16 

3096 

Spica 

E. 

52  39  33 

.3039 

51    10      8 

3034 

49  40  37 

3028 

48  10  59 

3023 

Jupiter 

E. 

66  29  26 

3x09 

65        I     27 

3x04 

63  33  22 

3099 

62     5  II 

3093 

Venus 

E. 

94  31  34 

3206 

93     5  32 

3203 

91  39  26 

3x98 

90  13   14 

S193 

2 

Aldebaran 

W. 

92  53  48 

3030 

94  23  36 

301 X 

95  53  35 

3003 

97  23  44 

2995 

Pollux 

W. 

51     7  39 

3043 

52  36  59 

303X 

54     6  33 

3C3I 

55  36  20 

S009 

Mars 

W. 

37  52  " 

a93i 

39  23  50 

29x9 

40  55  45 

2906 

42  27  56 

2894 

Spica 

E. 

40  41     3 

2993 

39  10  40 

2984 

37  40     7 

2977 

36     9  25 

2969 

Jupiter 

E. 

54  42  29 

306a 

53  13  33 

3056' 

51  44  29 

3048 

50  15  16 

3040 

Venus 

E. 

83     0  44 

3165 

81  33  53 

3x58 

80     6  53 

SI5X 

78  39  45 

3x43 

Sun 

E. 

120     3  15 

3357 

118  40     9 

5347 

117  16  52 

3338 

"5  53  25 

3328 

3 

Pollux 

W. 

63     8  50 

9950 

64  40     5 

2938 

66  II  36 

2925 

67  43  23 

29x2 

Mars 

W. 

50  12  54 

2830 

51  46  43 

28x6 

53  20  50 

S803 

54  55  14 

2789 

Regulus 

W. 

26     7  27 

2967 

27  38  21 

2948 

29     9  39 

293X 

30  41  19 

•9x4 

Jupiter 

E. 

42  46  46 

3001 

41   16  34 

2992 

39  46  II 

2984 

38  15  38 

2975 

Venus 

E. 

71  21  39 

Sxox 

69  53  30 

3091 

68  25     9 

3081 

66  56  36 

3070 

Antares 

E. 

74     3  34 

2902 

72  31   18 

289X 

70  58  47 

2879 

69  26     I 

28G7 

Sun 

E. 

108  53     7 

3273 

107  28  24 

326X 

106     3  27 

3248 

104  38  15 

3235 

4 

Pollux 

W. 

75  26  36 

2842 

77     0    9 

2827 

78  34     2 

281a 

80    8  14 

2796 

Mars 

W. 

62  51  51 

2717 

64  28     8 

270X 

66     4  46 

2687 

67  41  44 

267X 

Regulus 

W. 

38  24  53 

2832 

39  58  39 

28 16 

41  32  46 

2799 

43     7  15 

2783 

Venus 

E. 

59  30  34 

3014 

58     0  39 

3003 

56  30  30 

299X 

55     0     6 

2978 

Antares    ' 

E. 

61  38  12 

2801 

60     3  46 

278S 

58  29     2 

2772 

56  53  58 

2758 

Sun 

E. 

97  28  Z2 

-3163 

96     I   19 

3148 

94  34     7 

3x32 

93     6  36 

sns 

3 

PoUnx 

W. 

88     4  26 

3716 

89  40  45 

2699 

91  17  26 

2682 

92  54  30 

2664 

Mars 

W. 

75  51  59 

2588 

77  31   10 

2572 

79  10  44 

2554 

80  50  42 

2536 

Regulus 

W; 

51     5  12 

2696 

52  41  57 

2679 

54  19     5 

2660 

55  56  38 

2643 

Venus 

E. 

47  24    9 

2916 

45  52  10 

2901 

44  19  54 

2891 

42  47  23 

2878 

Antares 

E. 

48  53  37 

2679 

47  16  29 

2663 

45  38  59 

2646 

44     I     6 

2638 

Sun 

E. 

85  43  55 

3029 

84  14  18 

30x1 

82  44  19 

2993 

81   13  57 

2973 

6 

Mars 

W. 

89  16  44 

t446 

90  59  13 

2429 

92  42     7 

24x0 

94  25  27 

239X 

Regulus 

W. 

64  10  34 

2550 

65  50  38 

253X 

67  31     8 

S512 

69  12     5 

2493 

Antares 

E. 

35  45  45 

2540 

34     5  28 

2532 

32  24  46 

2504 

30  43  39 

2487 

Sun 

E. 

73  36     4 

2876 

72     3  14 

2856 

70  29  59 

2836 

68  56  18 

28x6 

7 

Regulus 

W. 

77  43  31 

2397 

79  27  10 

2378 

81   II  16 

2359 

82  55  49 

2340 

Spica 

W. 

23  42  57 

2420 

25  26     3 

2397 

27     9  42 

2374 

28  53  54 

2353 

Sun 

E. 

61     I  16 

27x4 

59  24  55 

2694 

57  48     7 

2674 

56  10  52 

2654 

8 

Regulus 

W. 

91  45  21 

2249 

93  32  35 

2233 

95  20  14 

2215 

97     8  19 

2198 

Spica 

W. 

37  42  27 

2253 

39  29  36 

2334 

41   17  13 

22X6 

43     5  17 

2x98 

Sun 

E. 

47  57  54 

2556 

46  17  59 

2538 

44  37  38 

2520 

42  56  52 

2302 

9 

Spica 

W. 

52  12     4 

9XX6 

54     2  38 

2102 

55  53  34 

to88 

57  44  51 

2075 

Jupiter 

W. 

37  40  17 

2204 

39  28  39 

2184 

41   17  30 

2x67 

43     6  48 

215X 

1 

Sun 

E. 

34  26  56 

2419 

32  43  48 

2404 

31    0  19 

2389 

29  16  29 

2376 



XIV. 


JANUARY,  1899. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

o| 

Name  and  Directioii    1 

Midnight 

of 

xyy^ 

of 

XVIII»». 

of 

XXIli. 

of 

&a 

of  Object 

*^ 

DifL 

Diff. 

DifL 

DiiE. 

•     t     t» 

•    t    • 

•        f        «* 

•         t         m 

I 

Aldebaran 

W. 

86  56    7 

3049 

88  25  19 

304a 

89  54  40 

3034 

91    24    XO 

3038 

Pollux 

w. 

45  12  30 

3086 

46  40  57 

3074 

48     9  38 

3064 

49  38  32 

3053 

Spica 

£. 

46  41  15 

3018 

45  II  24 

30XX 

43  41  25 

3005 

42  II   18 

9998 

Jupiter 

E. 

60  36  53 

3087 

59     8  28 

3083 

57  39  56 

3075 

56   IX    16 

3069 

Venus 

£. 

88  46  57 

S188 

87  20  34 

3x83 

85  54     4 

3*78 

84  27  28 

3X7X 

2 

Aldebaran 

W. 

98  54     3 

9985 

100  24  34 

9977 

xox  55  16 

9967 

103  26  10 

9957 

Pollux 

W. 

57     6  21 

9998 

58  36  36 

3986 

60     7     6 

9975 

61  37  50 

3969 

Mars 

W. 

44    0  23 

2881 

45  33     6 

3868 

47     6     6 

9855 

48  39  22 

S843 

Spica 

£. 

34  38  33 

996X 

33     7  31 

9954 

31  36  20 

9946 

30    .4  59 

9937 

Jupiter 

£. 

48  45  53 

3033 

47  16  21 

3025 

45  46  39 

30x8 

44  16  48 

3009 

Venus 

E. 

77  la  28 

3I3S 

75  45     I 

3X37 

74  17  24 

31x9 

72  49  37 

3XX0 

Sun 

£. 

114  29  46 

SS18 

113     5  55 

3307 

XII  41  52 

3996 

xxo  17  36 

3985 

3 

Pollux 

W. 

69  15  26 

s8gB 

70  47  47 

388s 

72  20  25 

387X 

73  53  21 

3856 

Mars 

W. 

56  29  56 

«775 

58    4  56 

3761 

59  40  15 

9747 

61  15  53 

373a 

Regulus 

W. 

32  X3  20 

9698 

33  45  42 

388z 

35  18  25 

3866 

36  51  28 

2848 

Jupiter 

£. 

36  44  54 

3967 

35  14    0 

3960 

33  42  57 

9959 

32  II  44 

2946 

Venus 

£. 

65  27  50 

3060 

63  58  52 

3049 

62  29  40 

3038 

61     0  14 

3oa6 

Antares 

£. 

67  53    0 

a855 

66  19  43 

3843 

64  46  xo 

3839 

63  12  20 

38x3 

Sun 

£. 

103    12  47 

3299 

xoi  47     4 

3908 

xoo   21      4 

3x93 

98  54  47 

3x78 

4 

PoUnx 

W. 

81   42  47 

3781 

83  X7  40 

3765 

84  52  54 

9749 

86  28  29 

9739 

Mars 

W. 

69  19     3 

2655 

70  56  44 

9^ 

72  34  46 

3633 

74  13  II 

2605 

Regulus 

W. 

44  42     5 

3766 

46  17  x8 

9749 

47  52  53 

3733 

49  28  5X 

27x4 

Venus 

£. 

53  29  26 

9965 

51  58  30 

99S4 

50  27  X9 

994X 

48  55  52 

3938 

Antares 

£. 

55  18  35 

«743 

53  42  52 

3737 

52     6  48 

37x1 

50  30  23 

3695 

Sun 

£. 

91  38  45 

3099 

90  10  34 

3083 

88  42     2 

3065 

87  13     9 

3047 

5 

PoUnx 

W. 

94  31  58 

a647 

96    9  49 

8630 

97  48     3 

S6X3 

99  26  42 

9S94 

Mars 

W. 

82  31     5 

95x9 

84  IX  52 

3301 

85  53     4 

3483 

87  34  41 

3465 

Regulus 

W. 

57  34  35 

^624 

59  12  57 

3606 

60  51  44 

3588 

62  30  56 

9569 

Venus 

E. 

41  14  36 

3866 

39  41  34 

9855 

38     8  17 

9844 

36  34  46 

9834 

Antares 

£. 

4a  22  49 

1611 

40  44    9 

9593 

39     5     5 

3576 

37  25  37 

95S9 

Sun 

£. 

79  43  II 

99S4 

78    X2      X 

9935 

76  40  27 

99x6 

75     8  28 

2896 

6 

Mars 

W. 

96    9  14 

«S7S 

97  53  28 

9355 

99  38     8 

8336 

lox  23  15 

93x7 

Regulus 

W. 

70  53  28 

«474 

72  35  18 

94SS 

74  17  35 

9436 

76    0  19 

84x6 

Antares 

E. 

29     2     8 

0470 

27   20    X2 

3453 

25  37  51 

9434 

23  55     5 

94x7 

Sun 

E. 

67  22  XI 

«795 

65  47  37 

9775 

64  12  37 

9755 

62  37  xo 

9735 

7 

Regulus 

W. 

84  40  50 

339a 

86  26  18 

9304 

88    X2    X2 

828s 

89  58  33 

3367 

Spica 

W. 

30  38  37 

S33X 

32  23  51 

33x1 

34    9  34 

339X 

35  55  46 

3373 

Sun 

£. 

54  33  10 

«634 

52  55     I 

3614 

5x  x6  25 

9995 

49  37  23 

9575 

8 

Regulus 

W. 

98  56  49 

ti8s 

xoo  45  43 

3167 

X02  35     X 

8XSX 

104  24  42 

8136 

Spica 

W. 

44  53  48 

fli8o 

46  42  45 

3x64 

48  32    7 

8X47 

50  21  54 

8x3a 

Sun 

£. 

41  15  41 

9484 

39  34     5 

94fi7 

37  52     5 

9430 

36     9  42 

9434 

9 

Spica 

W. 

59  36  29 

•06s 

61  28  27 

3090 

63  20  43 

•039 

65  13  17 

aoaS 

Jupiter 

W. 

44  56  30 

9x35 

46  46  36 

«30 

48  37     5 

8x07 

50  27  54 

9095 

Sun 

£. 

27  32  20 

9364 

25  47  53 

935X 

24    3    8 

8340 

22  x8     7 

3339 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

og 

P.Z« 

P.L. 

P.L. 

P.U 

Name  and  Direction   | 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXii. 

of 

1- 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

e      f      « 

•          9          » 

•        f        m 

•         »         «r 

13 

Sun 

W. 

23    XZ   44 

«3I9 

23  57  16 

•338 

25  42  34 

11339 

27    27    36 

•350 

a  Arietis 

E. 

8o  43  45 

3099 

78  50  56 

MHO 

76  58  24 

•051 

75     6     9 

3063 

14 

Sun 

W, 

36     8  20 

S4I9 

37  51  28 

«439 

39  34  15 

•450 

41  16  39 

2466 

a  Arietis 

E. 

65  49  37 

SIS9 

63  59  22 

•144 

62     9  30 

3t6o 

60  20     2 

3176 

Aldebaran 

E. 

98  37  52 

2x51 

96  48  xo 

flx6s 

94  58  50 

3180 

93     9  52 

3x95 

15 

Sun 

W. 

49  4a  4a 

S5S4 

5z  22  40 

•573 

53     2  X2 

3S9a 

54  41  18 

S6X3 

a  Arietis 

E. 

51  19     5 

3«65 

49  32  Z4 

1285 

47  45  52 

3304 

45  59  58 

3334 

Aldebaran 

E. 

84  10  57 

tajB 

82  24  25 

••96 

80  38  19 

33x4 

78  52  40 

•333 

i6 

Sun 

W. 

62   50    12 

3710 

64  26  39 

•7*9 

66     2  40 

•750 

67  38  14 

3769 

a  Arietis 

E. 

37  17  56 

S431 

35  35     6 

•434 

33  52  48 

•478 

32  XI     4 

3303 

Aldebaran 

£. 

70   ZZ    Z2 

949B 

68  28  Z7 

•448 

66  45  50 

•467 

65     3  51 

•487 

17 

Sun 

W. 

75  29  35 

•868 

77    2  35 

■BB7 

78  35  xo 

3906 

80      7   2Z 

•936 

Fomalhaat 

W. 

47  26  29 

3397 

48  48  49 

3S7« 

50  XX  39 

3349 

51  34  54 

3339 

Aldebaran 

E. 

56  40  56 

S988 

55     I  45 

16x0 

53  23     3 

3639 

5x  44  48 

•65X 

Pollux 

E. 

98  27  59 

•S66 

96  48  z8 

•584 

95     9     I 

•608 

93  30    9 

1619 

i8 

Sun 

W. 

87  42  Z7 

30x8 

89  Z2     8 

yqs 

90  41  37 

903^ 

92  xo  45 

3069 

Fomalhaot 

W. 

58  35  12 

3a8s 

59  59  45 

3*77 

6x  24  23 

3376 

62  49     3 

3a75 

a  Pegasi 

W, 

35  57  36 

3074 

37  26  17 

S058 

38  55  18 

3048 

40  24  31 

3043 

Aldebaran 

E. 

43  40  41 

2757 

42     5  17 

3780 

40  30  23 

3803 

38  55  59 

S836 

Pollux 

E. 

85  21  37 

a704 

83  45     2 

3730 

82     8  49 

•737 

80  32  58 

•753 

Mars 

E. 

92  35     I 

flSS6 

90  55     5 

«57« 

89  X5  31 

•587 

87  36  18 

•60X 

«9 

Sun 

W. 

99  3Z  22 

3x49 

xoo  58  32 

3164 

102  25  24 

3i7« 

103  51  59 

3x93 

Fomalhaut 

W. 

69  52  15 

3*85 

71  16  44 

3388 

72  41     9 

3394 

74     5  28 

3300 

a  Pegasi 

W. 

47  51  52 

3P34 

49   2Z    22 

3036 

50  50  50 

3039 

52  20  15 

3043 

Pollux 

E. 

72  38  51 

>8S9 

71     5     I 

•843 

69  3X  29 

3838 

67  58  16 

3873 

Mars 

E. 

79  25  Z5 

«fi74 

77  48    0 

3687 

76   XI     3 

370X 

74  34  24 

27x3 

ao 

Sun 

W. 

zzz    0  49 

3«sa 

1X2   25   50 

3*70 

1x3  50  36 

S^Bl 

115  15    9 

S^9^ 

Fomalhaat 

W. 

81     5  z6 

333« 

82  28  50 

3940 

83  52  15 

3348 

85  15  31 

3356 

a  Pegasi 

W. 

59  46     2 

3066 

61  14  53 

3071 

62  43  38 

3078 

64  12  15 

3083 

Pollux 

E. 

60  z6  32 

9939 

58  45     2 

2950 

57  13  47 

•983 

55  42  48 

•975 

Mars 

E. 

66  35  Z9 

«774 

65    0  17 

8785 

63  25  30 

•796 

61  50  57 

3808 

Regulus 

E. 

97     3  15 

3896 

95  30  51 

•907 

93  58  41 

•9x7 

92  26  44 

•9«7 

21 

Fomalhaut 

W. 

92    9  28 

3400 

93  31  45 

3409 

94  53  51 

34x8 

96  15  47 

34^9 

a  Pegasi 

W. 

71  33  40 

3XXX 

73     I  36 

31x6 

74  29  26 

3XS8 

75  57     9 

9X«7 

a  Arietis 

W. 

28    0  25 

3039 

29  29  49 

3041 

30  59  " 

3043 

32  28  31 

3044 

Pollux 

E. 

48  ZZ  40 

3035 

46  42  II 

3047 

45  12  56 

3059 

43  43  56 

3070 

Mars 

E. 

54     I  37 

•857 

52  28  23 

3866 

50  55  21 

3876 

49  22  31 

388s 

Regulus 

E. 

84  50    0 

1973 

83    X9    X2 

39V1 

8x  48  35 

•989 

80  x8    8 

•993 

22 

a  Pegasi 

W. 

83  Z4  xo 

SZSS 

84  41  16 

S157 

86    8  X7 

3X63 

87  35  12 

9166 

a  Arietis 

W. 

39  54  32 

3036 

41  23  35 

3060 

42  52  34 

306a 

44  21  30 

9063 

Pollux 

E. 

36  22  42 

3196 

34  55  16 

SX5X 

33  28     8 

3167 

32     I  19 

3x83 

Mars 

E. 

4Z  4Z  X3 

a9*9 

40    9  31 

•938 

38  38     0 

•947 

37    6  41 

•957 

Regulus 

E. 

72  47  58 

3028 

71  x8  20 

3033 

69  48  48 

3039 

68  19  23 

9013 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

Day  of  th« 

Month. 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of    • 
Diff. 

XVh. 

P.L. 

of 

Diff. 

XVIIIh- 

P.L. 

of 

Diff. 

xxi»>. 

P.L 

of 
Diff. 

• 

t        m 

0          r         w 

0          r          u 

0 

*         m 

13 

Sun 

W. 

29 

12   22 

8363 

30     56     50 

a375 

32     41        0 

2389 

34 

24     50 

2403 

a  Arietis 

E. 

73 

14    II 

ao74 

71    22   32 

2087 

69     31     13 

2100 

67 

40     14 

2XX5 

14 

Sum 

W. 

42 

58   40 

2483 

44  40  17 

2300 

46   21   30 

2517 

48 

2    19 

2536 

a  Arietis 

E. 

58 

30  59 

S193 

56   42   21 

22ZO 

54  54     9 

2229 

53 

6  24 

2246 

Aldebaran 

E. 

91 

21  17 

23ZX 

89  33     6 

2227 

87  45  18 

2243 

85 

57' 55 

2260 

15 

Sun 

W. 

56 

19  57 

1030 

57  58  II 

2^ 

59  35  58 

2670 

61 

13  18 

2689 

a  Arietis 

E. 

44 

14  33 

8344 

42  29  38 

2365 

40  45  13 

2387 

39 

I  19 

2408 

Aldebaran 

E. 

n 

7  28 

8351 

75  22  43 

2370 

73  38  25 

2389 

71 

54  35 

2408 

16 

Sun 

W. 

69 

13   23 

2789 

70  48    4 

2809 

72   22   20 

2829 

73 

56  10 

2848 

a  Arietis 

E. 

30 

29  54 

2528 

28  49  20 

2556 

27      9    24 

8585 

25 

30     8 

26x6 

Aldebaran 

E. 

63 

22  20 

3507 

61  41  17 

«5a7 

60      0  42 

2348 

58 

20  35 

2568 

17 

Sun 

W. 

8t 

39     7 

994s 

83  10  29 

2963 

84  41    28 

298X 

86 

12    4 

3000 

Fomalhant 

w. 

52 

58  29 

3317 

54  22  21 

3304 

55  46  28 

3994 

57 

10  46 

3288 

Aldebaran 

E. 

50 

7    a 

3672 

48  29  44 

2693 

46  52  55 

2714 

45 

16  34 

9735 

Pollux 

E. 

91 

51  40 

2637 

90  13  35 

2654 

88  35  53 

2671 

86 

58  34 

2687 

z8 

Sun 

W. 

93 

39  32 

3086 

95     7  59 

3102 

96  36    6 

3x19 

98 

3  53 

3x33 

Fomalhaat 

W. 

64 

13  44 

3«75 

65  38  25 

3276 

67     3     4 

3278 

68 

27  41 

328X 

a  Pegasi 

W. 

41 

53  52 

3037 

43  23  19 

3034 

44  52  49 

3034 

46 

22    20 

3033 

Aldebaran 

E. 

37 

22     5 

2850 

35  48  42 

2876 

34  15  52 

290X 

32 

43  35 

9999 

PoUox 

E. 

78 

57  28 

27«9 

77  22  19 

2784 

75  47  30 

9799 

74 

13     I 

28x4 

Mars 

E. 

85 

57  25 

26x7 

84  18  53 

0632 

82  40  41 

2646 

81 

2  48 

2660 

19 

Sun 

W. 

105 

18  17 

3206 

yo6  44  19 

3220 

108  10     4 

3933 

109 

35  34 

3246 

Fomalhaat 

W. 

75 

29  40 

3306 

76  53  45 

33" 

78  17  43 

3319 

79 

41  33 

3395 

a  Pegasi 

W. 

53 

49  35 

3047 

55  18  50 

305X 

56  48     0 

3056 

58 

17     4 

3060 

Pollux 

E. 

66 

25  21 

2883 

64  52  43 

2899 

63  20  23 

29x2 

61 

48  19 

9995 

Mars 

£. 

72 

58    a 

9f7b 

71  21  57 

2738 

69  46     8 

2751 

68 

10  36 

2763 

20 

Sum 

W. 

116 

39  30 

3309 

118     3  38 

33x3 

119  27  34 

3394 

120 

51   18 

3339 

Fomalhaat 

W. 

86 

38  38 

3365 

88     I  35 

337a 

89  24  23 

3381 

90  47     I 

.339X 

a  Pegasi 

W. 

65 

40  46 

3088 

67     9  10 

3094 

68  37  27 

3x00 

70 

5  37 

3x05 

Pollux 

E. 

54 

12    4 

9987 

52  41  35 

3000 

51   II  22 

3012 

49 

41  24 

S023 

Mars 

E. 

60 

16  39 

28x8 

58  42  34 

2828 

57     8  42 

2838 

55 

35     3 

2848 

Regulas 

E. 

90 

54  59 

•937 

89  23  27 

2946 

87  52     7 

9955 

86 

20  58 

9964 

31 

Fomalhaat 

W. 

97 

37  31 

3438 

98  59     4 

3449 

100  20  25 

S459 

lOI 

41  35 

347X 

a  Pegasi 

W. 

77 

24  46 

3x33 

78  52  16 

3x38 

80  19  40 

3x43 

81 

46  58 

3x48 

a  Arietis 

W. 

33 

57  49 

3047 

35  27     4 

3048 

36  56  17 

3052 

38 

25  26 

3054 

Pollux 

E. 

42 

15  10 

3083 

40  46  40 

3096 

39  18  25 

3x08 

37 

50  25 

3x22 

Mars 

E. 

47 

49  53 

S894 

46  17  26 

■903 

44  45  II 

291X 

43 

13     6 

2920 

Regulas 

E. 

78 

47  49 

3002 

77  17  39 

9009 

75  47  38 

3015 

74 

17  44 

3022 

22 

a  Pegasi 

W. 

89 

2     2 

3170 

90  28  47 

3x74 

91  55  27 

3x78 

93 

22     2 

3x83 

a  Arietis 

W. 

45 

50  22 

3068 

47  19  II 

3070 

48  47  57 

3073 

50 

16  40 

3074 

Pollux 

E. 

30 

34  50 

3202 

29     8  43 

3224 

27  43     2 

3947 

26 

17  49 

3973 

Mars 

E. 

35 

35  34 

2967 

34     4  40 

2976 

32  33  57 

9987 

31 

3  28 

2998 

* 

Regulus 

£. 

66 

50     4 

3048 

65  20  51 

3053 

63  51  44 

3057 

62 

22   42 

306X 

MM 
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XVII. 


GREENWICH  MEAN  TIMK 

LUNAR  DISTANCEa 

P.L. 

P.L. 

P.L 

P.L. 

Name  and  Direction    { 

Noon.      1 

of 

IIIJ>. 

•of 

Vlh. 

of 

IXh. 

of 

of  Object 

DifE. 

Diff. 

DifL 

DifE. 

• 

t        m 

•        t        m 

•      * 

m 

•        9m 

«3 

a  Arietis 

W. 

51 

45  21 

3077 

53  13  59 

S079 

54  42  34 

308X 

56  II     7 

3083 

Aldebaran 

W. 

20 

II  39 

34x6 

21  33  37 

3373 

22  56 

24 

3339 

24  19  50 

3313 

Regal  us 

E. 

60 

53  45 

3065 

59  24  53 

3069 

57  56 

5 

3073 

56  27  21 

3075 

>4 

a  Arietis 

W. 

63 

33  26 

S088 

65     I  50 

3089 

66  30 

13 

S089 

67  58  36 

3090 

Aldebaran 

W. 

31 

23  41 

3233 

32  49  23 

32x2 

34  15 

18 

33P3 

35  41  24 

3x94 

Regulus 

E. 

49 

4  37 

3089 

47  36  14 

3091 

46     7 

54 

3094 

44  39  37 

3096 

Spica 

E. 

103 

3  58 

307a 

loi  35  14 

3073 

100    6 

31 

3074 

98  37  50 

S074 

25 

a  Arietis 

W. 

75 

20  25 

3090 

76  48  47 

3089 

78  17 

10 

3088 

79  45  34 

3087 

Aldebaran 

W. 

4a 

54    9 

3x62 

44  21     4 

3x57 

45  48 

5 

3x53 

47  15  12 

3x48 

Regulus 

E. 

37 

18  50 

S107 

35  50  49 

3X10 

34  22 

51 

3x13 

32  54  56 

3XZ3 

Spica 

E. 

91 

14  31 

S076 

89  45  52 

3075 

88  17 

22 

3075 

86  48  32 

3074 

26 

a  Arietis 

W. 

87 

7  51 

3082 

88  36  23 

3080 

90     4 

57 

3078 

91  33  33 

3076 

Aldebaran 

W. 

54 

32     2 

3x28 

55  59  38 

3134 

57  27 

19 

3119 

58  55     5 

3x16 

Spica 

E. 

79 

24  57 

3069 

77  56  10 

3068 

76  27 

21 

3066 

74  58  30 

3064 

Jupiter 

E. 

96 

2  42 

3zx6 

94  34  52 

3XX4 

93     7 

0 

3x13 

91  39    6 

3XXO 

27 

Aldebaran 

W. 

66 

15     I 

3097 

67  43  14 

3093 

69  II 

32 

3090 

70  39  54 

3086 

• 

Pollux 

W. 

24 

55  59 

3276 

26  20  39 

3348 

27  45 

51 

3336 

29  II  29 

3208 

Spica 

E. 

67 

33  38 

3053 

66     4  31 

3051 

64  35 

21 

3048 

63     6     8 

3045 

Jupiter 

E. 

84 

18  55 

3099 

82  50  44 

3096 

81   22 

29 

3093 

79  54  II 

3090 

28 

Aldebaran 

W. 

78 

2  59 

3065 

79  31  52 

3060 

81     0 

50 

3056 

82  29  54 

305a 

Pollux 

W. 

36 

24  40 

3x34 

37  52     8 

3x34 

39  19 

49 

3x13 

40  47  44 

3X03 

Mars 

W. 

32 

42  39 

«97o 

34  13  29 

396X 

35  44 

31 

3953 

37  15  44 

0944 

Spica 

E. 

55 

39     6 

3029 

54     9  29 

3026 

52  39 

48 

3023 

51  10     2 

30z8 

Jupiter 

E. 

72 

31  42 

3073 

71     3     0 

3069 

69  34 

13 

3065 

68     5  21 

3063 

Antares 

E. 

lOI 

14  25 

3032 

99  44  40 

3019 

98  14 

51 

30x4 

96  44  56 

30x0 

29 

Pollux 

W. 

48 

10  15 

3056 

49  39  18 

3<H7 

51     8 

32 

3039 

52  37  57 

3030 

Mars 

W. 

44 

54  22 

2905 

46  26  35 

2898 

47  58 

57 

2891 

49  31  28 

3883 

Spica 

E. 

43 

39  56 

«997 

42     9  39 

399X 

40  39 

15 

3986 

39    8  45 

398X 

Jupiter 

E. 

60 

39  47 

3<HO 

59  10  24 

3035 

57  40 

55 

3030 

56  II  20 

3036 

Antares 

E. 

89 

13  56 

a985 

87  43  25 

2981 

86  12 

48 

3974 

84  42     3 

2969 

Saturn 

E. 

lOI 

54  37 

3022 

100  24  51 

3016 

98  54 

58 

30ZO 

97  24  58 

3005 

30 

Pollux 

W. 

60 

7  38 

2988 

61  38    6 

3979 

63     8 

45 

3970 

64  39  35 

t96z 

Mars 

W. 

57 

16  23 

2846 

58  49  51 

2838 

60  23 

29 

383  z 

61  57  17 

S833 

ReguluB 

W. 

23 

7     I 

3015 

24  36  55 

3999 

26     7 

9 

3985 

27  37  41 

3970 

Jupiter 

E. 

48 

41  51 

3999 

47  II  37 

3994 

45  41 

17 

2989 

44  10  50 

3983 

Antares 

E. 

77 

6  25 

2936 

75  34  52 

3939 

74     3 

10 

2922 

72  31  19 

39x4 

Saturn 

E. 

89 

53     I 

3971 

88  22  12 

2964 

86  51 

14 

3957 

85  20     7 

3949 

Venus 

E. 

93 

35  57 

3389 

92  II  33 

3282 

90  47 

I 

3374 

89  22  19 

3366 

31 

Pollux 

W. 

72 

16  39 

39x4 

73  48  40 

8904 

75  20 

54 

2894 

76  53  20 

3883 

Mars 

W. 

69  48  58 

3779 

71  23  53 

377 » 

72  58 

59 

2762 

74  34  17 

3753 

Regulus 

W. 

35 

14  34 

3908 

36  46  43 

3895 

38  19 

8 

288J 

39  51  48 

S873 

Antares 

E. 

64 

49  30 

3872 

63  16  35 

3863 

61  43 

29 

2854 

60  10  II 

3844 

Saturn 

E. 

77 

41  56 

3906 

76    9  45 

2897 

74  37 

22 

2887 

73     4  47 

3877 

Venus 

E. 

82 

16  23 

3333 

80  50  40 

3212 

79  24  45 

3303 

77  58  39 

3x93 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCED 

of  the 

Name  and  Direction 

Midnight 

P.L. 

of 

XV^ 

P.L. 
of 

XVIIIh. 

P.L. 
of 

XXIli- 

P.L. 

of 

Of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

•     »     • 

•      »       • 

•        »        m 

•       t 

m 

83 

a  Arietis 

W. 

57  39  38 

3084 

59    8     7 

3085 

60    36    35 

3087 

62     5 

I 

3087 

Aldebaran 

W. 

as  43  48 

3288 

27    8  14 

3267 

28  33     4 

3250 

29  58 

14 

3236 

Regulus 

E. 

S4  S8  41 

3078 

53  30     5 

308X 

52     I  32 

3084 

50  33 

3 

3087 

24 

a  Arietis 

W. 

69  26  58 

3090 

70  55  ao 

3091 

72  23  41 

3090 

73  Sa 

3 

3090 

Aldebaran 

W. 

37    7  40 

3x87 

38  34    5 

3x79 

40    0  39 

3x73 

41  a7 

20 

3167 

Regulus 

E. 

43  II  22 

3098 

41  43  10 

3XOZ 

40  15     I 

3x02 

38  46 

54 

3x05 

Spica 

E. 

97     9     9 

S075 

95  40  a9 

3076 

94  II  50 

3075 

92  43 

10 

3076 

as 

a  Arietis 

W. 

81   13  59 

3087 

82  42  25 

3086 

84  10  52 

3084 

85  39 

21 

3083 

Aldebaran 

W. 

48  42  24 

3x43 

50    9  41 

3139 

51  37     3 

3135 

53     4 

30 

3x31 

Regulus 

E. 

31  27     5 

SX19 

29  59  18 

3x23 

28  31  36 

SI27 

27     3 

59 

3x32 

Spica 

E. 

85  19  51 

S074 

83  51  10 

3073 

82  22  27 

S072 

80  53 

43 

3070 

26 

a  Arietis 

W. 

93    a  12 

3074 

94  30  53 

3073 

95  59  36 

3070 

97  28 

22 

3069 

Aldebaran 

W. 

60  22  55 

3X19 

61  50  50 

3109 

63  18  49 

3x05 

64  46 

53 

310X 

Spica 

E. 

73  29  36 

30G2 

72     0  40 

3060 

70  31  42 

3058 

69     2 

41 

3056 

Jupiter 

E. 

90  II     9 

3x09 

88  43   10 

3x06 

87  15     8 

3x04 

85  47 

3 

3XOX 

37 

Aldebaran 

W. 

72     8  21 

3083 

73  36  53 

3078 

75     5  30 

3073 

76  34 

12 

3969 

Pollux 

W. 

30  37  29 

3x90 

32     3  50 

3x74 

33  30  30 

3x60 

34  57 

27 

3x47 

Spica 

E. 

61  36  51 

304a 

60     7  30 

3Q39 

58  38     6 

3036 

57     8 

38 

3033 

Jupiter 

E. 

78  as  49 

3087 

76  57  23 

3084 

75  28  54 

3080 

74    0 

20 

3077 

28 

Aldebaran 

W. 

83  59     3 

3047 

85  28  18 

304X 

86  57  40 

3037 

88  27 

7 

S03X 

Pollux 

W. 

42  15  51 

309a 

43  44  10 

3082 

45  12  41 

3073 

46  41 

23 

3065 

Mars 

W. 

38  47     7 

3935 

40  18  41 

2927 

41  50  25 

2920 

43  22 

19 

3913 

Spica 

E. 

49  40  II 

3014 

48  10  15' 

3009 

46  40  14 

3005 

45  10 

8 

3001 

Jupiter 

E. 

66  36  25 

3058 

65     7  24 

3053 

63  38  17 

3049 

62     9 

5 

3044 

Antarea 

E. 

95  14  56 

S005 

93  44  SO 

3001 

9a  14  38 

2996 

90  44 

20 

399X 

29 

PoUux 

W. 

54     7  3a 

sosa 

55  37  18 

30x4 

57     7  14 

3005 

58  37 

21 

2997 

Mars 

W. 

51     4    8 

3876 

52  36  58 

2869 

54    9  57 

3863 

55  43 

5 

2854 

Spica 

E. 

37  38     9 

a977 

36     7  27 

3972 

34  36  39 

2966 

33     5 

44 

3963 

Jupiter 

E. 

54  41  39 

3oax 

53  II  52 

30x5 

51  41  58 

30Z0 

50  II 

58 

3005 

Antares 

E. 

83  II   II 

2962 

81  40  II 

2957 

80    9     4 

2950 

78  37 

49 

2943 

Saturn 

E. 

95  54  51 

S998 

94  24  36 

2992 

9a  54  13 

2985 

91  23 

41 

3978 

30 

Pollux 

W. 

66  10  37 

2952 

67  41  50 

2943 

69  13  14 

2934 

70  44 

50 

3934 

Mars 

W. 

63  31  15 

28ZS 

65     5  24 

1806 

66  39  44 

2798 

68  14 

15 

8788 

Regulus 

W. 

29     8  31 

2957 

30  39  38 

2944 

3a  II     I 

293X 

33  42 

40 

2920 

Jupiter 

E. 

42  40  16 

2978 

41     9  36 

2973 

39  38  49 

2967 

38     7 

55 

2962 

Antares 

E. 

70  59  18 

39^ 

69  27     7 

2898 

67  54  45 

2890 

66  22 

13 

288X 

Saturn 

E. 

83  48  50 

a94x 

82  17  23 

2932 

80  45  45 

2924 

79  13 

56 

29x5 

Venus 

E. 

87  57  28 

3258 

86  32  27 

3249 

85     7  16 

334X 

83  41 

55 

323X 

31 

Pollux 

W. 

78  26     0 

a873 

79  58  53 

2862 

81  32     0 

3853 

83     5 

21 

3840 

Mars 

W. 

76     9  48 

•742 

77  45  32 

2732 

79  21  29 

2722 

80  57  40 

t7xx 

Regulua 

w. 

41  24  43 

3860 

42  57  53 

2848 

44  31   19 

2835 

46     5 

I 

3834 

Antares 

E. 

58  36  40 

2835 

57     a  57 

2824 

55  29     0 

2813 

53  54 

49 

3803 

Saturn 

E. 

71  31  59 

2868 

69  58  59 

2857 

68  25  45 

S847 

66  52 

18 

2835 

Venus 

£. 

76  32  21 

S183 

75     5  51 

3X7X 

73  39     7 

3x60 

72  12 

10 

3x48 
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AT  GREENWICH  APPARENT  NOON. 


I 

C 


I 


Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 
SUN. 
Mon. 
Tues. 

Wed. 


u 

o 


o 


X 

2 

3 

4 

5 
6 

7 

8 

9 

lO 

iz 

12 

13 
H 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 


THE  SUN'S 


Apparent 

DifF.for 

Right  Ascension. 

X  Hoar. 

h 

m 

■ 

■ 

20 

59  44-82 

10.184 

21 

3 

48.84 

10.X50 

21 

7  5205 

xaii7 

21 

II 

54-46 

Z0.084 

21 

15 

56.08 

10.051 

21 

19 

56.89 

Z0.018 

21 

23 

56.92 

9.985 

21 

27 

56.16 

9.952 

21 

31 

54-59 

9.919 

21 

35 

52.25 

9.886 

21 

39 

49.13 

9.854 

21 

43 

45-24 

9.822 

21 

47  40-57 

9.790 

21 

51 

35-15 

9.758 

21 

55 

28.97 

9.727 

21 

59 

22.05 

9.696 

22 

3 

14.39 

9.666 

22 

7 

6.02 

9.636 

22 

10 

56.94 

9.607 

22 

14  47.17 

9.579 

22 

18 

36.72 

9.551 

22 

22 

25.62 

9.524 

22 

26 

13.88 

9.498 

22 

30 

1.52 

9.473 

22 

33 

48.56 

9.448 

22 

37 

35.02 

9.424 

22 

41 

20.92 

9.401 

22 

45 

6.28 

9.379 

22 

48 

51-13 

9.358 

Apparent 
Declination. 


S.  17  4  19.1 

1647  3.4 
16  29  30.2 

16  II  39.6 

15  53  32.2 
1535  8.4 

15  16  28.5 

14  S7  33-1 
14  38  22.6 

14  18  57.4 
13  59  18.0 
13  39  24.8 

13  19  18.2 
12  58  58.8 
12  38  26.8 

12  17  42.8 
II  56  47.2 

"  35  40-3 

II  14  22.6 

10  52  54-5 
10  31  16.4 

10  9  28.7 

9  47  31-8 
9  25  26.0 

9  3  11.8 
8  40  49.4 
8  18  19.3 

7  55  41-9 

s.  73257-5 


DifLfor 
X  Hour. 


442.77 
43-52 

44-25 

+44.96 
45.65 

46.33 

+46.98 
47.62 

48.24 

+48.85 

49.43 
50-00 

+50.55 
51.07 
51.58 

+52.07 

52.55 
53.01 

+53.45 
53.88 

54.29 

+54.68 
55.06 

55.42 

+55.76 
56.09 
56.41 
56.71 

+56.99 


Senil- 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 
6 


6.05 

5.89 
5.73 

5.57 
5-40 
5-23 

5.05 
4.87 

4.69 

4-51 

4-33 
4.14 

3-95 
376 
3.56 

3.36 
3.16 
2.96 

2.75 
2.54 
2-33 

2.11 
1.88 
1.66 

1.43 
1. 19 

0.95 
0.71 


16  10.46 


Sld«rMl 

Time  of 
Semi- 
diameter 

Passing 
Meridian, 


68.26 
68.15 
68.03 

67.92 
67.80 
67.69 

67.57 
67.46 

67.34 

67.23 
67.12 
67.01 

66.91 
66.80 
66.69 

66.59 
66.49 
66.39 

66.29 
66.20 

66.11 

66.02 

65.93 
65.84 

65.76 
65.67 

65.59 
65-51 

65-43 


Bqaation  off 

Time, 

to  bo 
Added  to 
Apparent 

TlmoL 


m       ■ 

3  48.54 

3  55.98 

4  2.62 

4    8.46 

4  13.50 
4  17-75 

4  21.22 
4  23.88 
4  25.76 

4  26.87 

4  27.19 
4  26.74 

4  25.53 

4  23.55 
4  20.83 


17.36 

13.16 

4     8.25 


2.63 
56.32 

3  49.34 


3  41-71 

3  33.44 
3  24.55 


15.06 
4.99 

2  54-37 
2  43.21 


3 
3 


12  31.54 


DULflbr 
I  Hou; 


0.327 
0.293 
0.260 

0.227 
0.194 
o.x6i 

0.128 
0.095 
0.062 

0.029 
0.003 
0.035 

0.066 
0.098 
0.129 

0.160 
0.190 
0.220 

0.249 
0.277 
0.304 

0.331 
0.358 
0.384 

0.408 
0.431 

0.454 
0.476 

0.497 


NoT&— The  mean  time  of  semidiameter  passing  maj  be  fonnd  bj  subtracting  o".i8  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hoarly  change  of  decIinatioD  indicates  that  south  declinations  are  decreasing. 


n. 
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At  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

■■     ■ 

1 

C 

1 

4 
% 

• 
o 

Equation  of 

Time, 

to  be 

Subtracted 

from 
Mean  Time. 

Diff.  for 
X  Hoar. 

Sidereal 

Time, 

or 

Rii^t  Ascension 

of 

Mean  Son. 

Apparent 
Right  Ascension. 

DifE.  tor 
z  Hoar. 

Apparent 
Declination. 

Diftfor 
X  Hoar. 

Wed. 
Thur. 
Frid. 

I 

2 
3 

h 
20 

21 

21 

59  42.48 
3  46.48 
7  49.68 

■ 
10.184 

10.150 

ZO.TZ7 

S.  17    4  29.0 
16  47  13.6 
16  29  40.6 

m 
+42.76 

43.51 
44.24 

m        a 
13   48.46 

13  55-91 

14  2.56 

■ 
0.327 

0.293 

0.260 

h 
20 

20 

20 

m        ■ 

45  54-01 

49  50.57 
53  47-12 

Sat. 

SUN. 

Mon. 

4 

5 
6 

21 
21 
21 

II  52-09 
15  53.69 
19  54-51 

10.083 
10.050 
XO.017 

16  II  50.2 

15  53  43-1 
15  35  19-5 

+44.95 
45.64 
46.32 

14    8.41 

14  13.46 
14  17.72 

a227 
O.I94 
o.x6z 

20 
21 
21 

57  43.68 
I  40.23 

5  36.79 

Tues. 
Wed. 
Thur. 

7 
8 

9 

21 
21 
21 

23  54-53 
27  53.77 
31  52.21 

9.984 
9.952 
9.919 

15  16  39.8 
14  57  44.6 

H  38  34-3 

+46.97 
47.61 
48.23 

14  21.19 
14  23.86 

14  25.75 

0.128 
0.095 
0.063 

21 
21 
21 

9  33.34 
13  29.90 

17  26.46 

Frid. 

Sat 

SUN. 

lO 

II 

12 

21 
21 
21 

35  49.87 
39  46.76 
43  42.87 

9.887 
9.854 
9.822 

14  19    9-3 
13  59  30.0 
13  39  36.9 

+48.84 
49.42 

49.99 

14  26.86 
14  27.20 

14  26.75 

0.030 
0.002 

0-034 

21 
21 
21 

21  23.01 

25  19.56 
29  16.12 

Mon. 
Tues. 
Wed. 

13 
14 
15 

21 
21 

21 

47  38.22 
51  32.81 
55  26.65 

9.790 

9-759 
9.728 

13  19  30.5 
12  59  II. I 

12  38  39.2 

+50-54 
51.07 
51.58 

14  25.55 
14  23.58 

14  20.86 

0.066 
0.098 
0.Z29 

21 
21 
21 

33  12.67 
37    923 
41     5.78 

Thur. 

Frid. 

Sat 

i6 

17 
i8 

21 
22 
22 

59  19.74 
3  12.10 

7    3.75 

9.697 
9.667 
9.637 

12  17  55-3 
II  56  59-7 
II  35  52.8 

+52.07 

52.55 
53.OX 

14  17.40 

14  13.21 

14    8.30 

0.160 
0.190 
0.219 

21 
21 
21 

45     2.34 
48  58.89 
52  55-45 

SUN 

Mon. 

Tues. 

19 

20 
21 

22 
22 
22 

10  54.69 
14  44.94 
18  34.52 

9.608 
9- 580 
9.552 

II   14  35.2 

10  53     7.1 
10  31  29.0 

+53.45 
53.88 

54-29 

14    2.69 

13  56.39 
13  49.42 

0.248 
0.276 
0.304 

21 
22 
22 

56  52.00 
0  48.56 

4  45." 

Wed. 
Thur. 
Frid. 

22 

23 
24 

22 
22 
22 

22  23.45 
26  11.73 
29  59.40 

9.525 
9.499 
9.474 

10    9  41.3 

9  47  44.3 
9  25  38.5 

+54.68 
55.06 

55.42 

13  41.78 

13  33.52 
13  24.63 

0.331 

0.357 
0.382 

22 
22 
22 

8  41.66 
12  38.22 
16  34.77 

Sat 
SUN. 
Mon. 
Tues. 

25 
26 

27 

28 

22 
22 
22 
22 

33  46.47 
37  32.96 
41  18.90 

45    4.30 

9.450 
9.426 

9.403 
9.381 

9     3  24.2 
8  41     1.7 
8  18  31.5 
7  55  54.0 

+55.76 
56.09 
56.41 
56.71 

13  ^S'-^S 
13    5.08 

12    54.47 
12   43.31 

0.407 

0.431 
0.454 

0-475 

22 

22 
22 
22 

20  31.32 
24  27.88 
28  24.43 
32  20.98 

Wed. 

29 

22 

48  49.18 

9,360 

S.   7  33    9-5 

+56-99 

12   31.64 

0.496 

22 

36  17-54 

Now.— Tl 
Tl 

lesao 
lesig 
decre 

aidiameter  for  meac 
D  -|-  prefixed  to  the 
asing. 

1  noon  may  1 
hourly  Chan 

tie  assttmed  the  same  as  that  tor 
tge  of  declination  indicates  that 

apparent  nooa 
soath  declinati 

ons  are 

DiiE.  for  z  Hoar, 

+  9-8565. 
(Table  UI.) 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

4 

S 

a 

1 

1 

• 

•s 

Q 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
X  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDB. 

Diff.  for 
X  Hour. 

LATITUDR 

X 

X> 

I 
2 

3 

3a 
33 
34 

•        t             m 

312  27     57.3 

313  28     48.6 

314  29    39.0 

t           m 

27  34-5 

28  25.7 

29  15.8 

m 
152.15 
X52.II 
152.08 

m 
—  0.40 

0.34 
0.27 

9-9937031 

9-9937725 
9.9938441 

+28.5 
29.4 
30.2 

h     m        B 

3  13  34.19 
3     9  38.28 

3     5  42-37 

4 

5 
6 

35 

36 

37 

315  30    28.6 

316  31      17.2 

317  32        4.8 

30    5-4 

30  53-9 

31  41-3 

152.04 
152.00 
151.96 

—  0.18 

—  0.06 
+  0.06 

9-9939175 
9.9939926 

9.9940690 

+30.9 
3Z.6 

32.2 

3     I  46.46 

2  57  50.55 
2  53  5464 

7 

8 

9 

38 

39 
40 

318     32     51.5 

319  33  37.0 

320  34  21.3 

32  27.9 

33  13-3 
33  57-4 

151.92 
151.87 
151.82 

+  0.20 
0.32 
0.44 

9.9941469 
9.9942261 
9.9943065 

+32.7 
33-2 

33.7 

2  49  58.73 
2  46     2.82 
2  42     6.91 

lO 

II 

12 

41 
42 

43 

321  35     4-3 

322  35  45-9 

323  36  26.1 

34  40-3 

35  21.8 

36  1.8 

151.76 
151.70 
151.64 

+  0-55 
0.63 

0.68 

9.9943881 
9.9944707 

9-9945542 

+34-2 
34.6 

35-0 

2  38  11.00 
2  34  15.10 
2  30  19.19 

13 
15 

44 

45 
46 

324  37     4-8 

325  37  417 

326  38  16.9 

36  40.4 

37  17.2 
37  52.3 

151.57 
151.50 

151-43 

+  0.71 
0.70 
0.67 

9.9946390 
9.9947248 
9.99481 19 

+35-5 
36.0 

36.5 

2  26  23.28 
2  22  27.37 
2  18  31.46 

i6 

17 

i8 

47 
48 

49 

327  38  50.4 

328  39  22.0 

329  39  51-8 

38  25.6 

38  57-1 

39  26.8 

151.36 
151-28 
151.20 

+  0.60 
0.51 
0.40 

9.9949001 
9.9949897 
9.9950807 

+37-0 

37-6 
38.2 

2  14  35-55 
2  10  39.64 

2    6  43.74 

19 

20 
21 

50 
51 
52 

330  40  19.8 

331  40  45.8 

332  41    lO.I 

39  54-7 

40  20.6 

40  44.7 

151. 12 
151.05 
150-97 

+  0.28 

0.14 

-f-  0.0 1 

9-9951733 
9.9952676 

9-9953635 

+38.9 
39.6 

40.3 

2     2  47.83 
I  58  51.9a 
I  54  56.01 

22 
23 
24 

53 

54 
55 

333  41  32.4 

334  41  52.9 

335  42  11.6 

41     6.9 
41  27.3 
41  45.9 

150.90 
150.82 
150.75 

—  0.12 
0.24 

0.34 

9.995461 1 
9-9955606 
9-9956621 

+41.  X 
41,9 
42.7 

I  51     0.10 
I  47    4.20 
I  43     8.29 

25 
26 

27 

28 

56 
57 
58 

59 

336  42  28.5 

337  42  43-8 

338  42  57-3 

339  43     9-2 

42     2,7 
42  17.9 

42  31-3 
42  43-1 

150.67 
150.60 
150.53 

150-46 

—  0.42 
0.46 
0.48 
0.47 

9-9957652 
9.9958703 

9.9959772 

9.9960858 

+43  4 
44.2 

44-9 
45.6 

I  39  12.38 
I  35  16.47 
I  31  20.56 
I  27  24.66 

29 

60 

340  43  19.5 

42  53-3 

150.40 

-0.43 

9.9961959 

+46,2 

X  23  28.75 

NOT] 

L— The  n 
•qn 

tumbars  in  column  A  c 
inox  of  January  o^xx 

correspond  to  U 

le  true  eqnii 

aoz  of  the  data; 

in  column  X'  to 

the  moan 

Diff.  for  X  Hour, 
— 9«.8296. 
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GREENWICH 

MEAN  TIME. 

i 

THE  MOON'S 

- 

o 

1 

SBMIDIAMBTER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGB. 

Noon. 

Midnight 

Noon. 

Diff.  foi 
X  Hour. 

Midnight 

Diflf.for 
z  Hour. 

Meridian  of 
Greenwich. 

Diif.  for 
1  Hour. 

Moon. 

I 

3 

3 

9          m 
15     16.3 

15    27.3 

15  39-8 

»          m 
15     21.5 

15  33-4 
15  46.5 

f          m 

55  56.0 

56  36.4 

57  22.5 

• 

+1.55 
1.80 

2.02 

• 

56    15.4 
56   58.8 

57  47-2 

m 

+1.68 
X.92 
2.09 

h        m 

16  35.1 

17  24.0 

18  17.I 

m 
X.96 

2.12 

2.30 

d 
20.5 

21.5 
22.5 

4 

5 
6 

15  535 

16  7-5 
16  20.8 

16    0.5 
16  14.4 
16  26.8 

58  12.7 

59  4-2 
59  53.2 

+2.13 
2.X2 
Z.90 

58  38.5 

59  29.4 

60  15.1 

+2.15 
2.04 

1-73 

19  14.4 

20  15.3 

21  17.8 

2.47 

2.58 
2.61 

235 
24-5 

25-5 

7 
8 

9 

16  32.1 
16  39.9 
16  43.0 

16  36.5 
16  42.1 
16  42.6 

60  34.6 

61  3.1 
61  14.5 

+X.48 

0.85 

+0.08 

60  S0.7 

61  1 1.2 
61  13.0 

+i.x8 
+0.48 

-0.33 

22  19.7 

23  19.3 
6 

2-54 
2.42 

26.5 

27-5 
28.5 

lO 

II 

12 

16  40.8 

16  33-5 
16  22.0 

16  37.8 
16  28.2 
16  15.1 

61     6.6 
60  39.8 

59  57-5 

-0.73 
X.46 
2.01 

60  55.4 
60  20.3 

59  32.1 

— X.XI 

X.76 

2.20 

0  15.8 

1  9.4 

2  0.8 

2.29 

2.18 
2.X1 

0.1 
I.I 
2.1 

13 
H 
15 

16     7.6 

15  51-9 
15  36.3 

15  59.8 

15  44-1 
15  29.0 

59    4-7 
58    7.0 

57    9.8 

2.42 
2.31 

58  36.1 

57  38.1 
56  42.7 

-2.40 
2.38 
2.19 

2    SI-O 

3  40-8 

4  31-0 

2.08 
2.08 
2.Z0 

3-1 
4.1 

5.1 

i6 

17 
i8 

15  22.0 

15    9-7 
14  59-7 

15  i5'5 
15     4-4 
14  55.8 

56  17-2 
55  31-8 
54  55-3 

-2.05 
I.7I 
1.32 

55  53-4 
55  12.4 

54  40-7 

-X.89 
X.52 
X.I2 

5  21.7 

6  12.8 

7  3-9 

2. 12 

2. 13 
2.X2 

6.1 

7.1 
8.1 

19 

20 
21 

14  52.4 

H  47-7 
H  45-4 

14  49.7 
14  46.2 

14  45-1 

54  28.5 

54  "•! 
54    2.6 

-0.92 

0.53 

-0.18 

54  18.6 
54    5.8 
54    1-4 

-0.72 

0-35 
—0.03 

7  54-3 

8  43-4 

9  30-7 

2.08 
2.01 
X.93 

9.1 
10.1 
ii.i 

22 

23 
24 

14  45-2 
14  46.9 
14  50.1 

14  45.8 
14  48.3 

14  52.3 

54    2.0 
54    8.2 
54  20.1 

+0.12 
0.38 
0.60 

54    4-3 
54  13-5 
54  27.9 

-fo.26 
0.50 
0.69 

10  16.0 

10  59.6 

11  42.0 

X.85 
X.79 

1-75 

12.1 
13.1 
14.1 

25 
26 

27 

28 

14  54-7 

15  0.2 

15    6.7 
15  H-o 

14  57.3 

15  3-3 
IS  10.3 

15  18.0 

54  36.7 

54  57-1 

55  20.9 

55  47.9 

+0.78 
0.92 
1.05 

x.z8 

54  46.5 

55  8.6 

55  34-0 

56  2.4 

+0.85 
0.99 

Z.X2 
1.25 

12  23.8 

13  5.8 

13  48.8 

14  33-8 

1-74 
x.76 

1.83 

Z.92 

151 
16.1 

17.1 

18.1 

29 

15  22.2 

IS  26.6 

• 

56  17.8 

+1.31 

56  33-9 

+X.37 

15  21.5 

2.o6 

ig.x 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


HOVa 


O 

z 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
i6 

I? 
i8 

19 
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21 
22 

23 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

«3 
24 


Right 
AmmosIoil 


DifLfor 
z  Minute. 


DecUnmtloiL 


DiflE.for 
X  Minute. 


Hour, 


WEDNESDAY  i. 


h 

:z 

\z 

\2 


50 
52 

54 


:2  56 
:2  58 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


o 

2 

4 
6 

8 

10 

12 

14 
16 

18 

20 

22 

24 
26 

28 

30 
32 
34 
37 


39 

41 
43 
45 
47 
49 
51 
54 
56 
58 
o 
2 

4 

7 

9 
II 

13 

15 

18 

20 

22 

24 
26 
29 

31 


■ 

11.50 

8 
1.9833 

S.io 

58    38.7 

10.57 

X.98^ 

10  34.2 

9.90 

1.99" 

22   27.3 

9.50 

1.9956 

34  18.0 

9.37 

2.0008 

46    6.3 

9.52 

2.0049 

57  52.1 

9.96 

2.0097 

12 

9  35.3 

10.68 

3.0X44 

12 

21  15.8 

11.69 

3.0x92 

12 

32  53.6 

12.99 

3.0243 

12 

44  28.7 

14.59 

3.039Z 

12 

56     0.9 

16.48 

a.Q34S 

13 

7  30.3 

18.69 

3.0399 

13 

18  56.7 

21.20 

3.0M4 

13 

30  20.1 

24.02 

2.0497 

13 

41  40.4 

27.16 

3.0549 

13 

52  57.5 

30.61 

3.0602 

14 

4  ".4 

34.39 

8.0657 

14 

15    22.0 

38.49 

8.07XX 

14 

26  29.3 

42.92 

3.0766 

14 

37  33.2 

47.68 

3.082s 

14 

48  33.6 

52.78 

8.0B77 

14 

59  30.4 

58.21 

a.0934 

15 

10  23.6 

3.99 

3.0992 

S.15 

21  13. 1 

THURSDAY  2. 

5 
5 


10. 12 

8.X05X 

S.I 

16.60 

3.XZ08 

23.42 

3.IXG7 

30.60 

3.1327 

T 

38.14 

3. 1286 

46.03 

2. 1346 

54.29 

3.X407 

2.92 

3.X469 

11.92 

8.I531 

21.29 

2. 1592 

31.03 

a. 1655 

41.15 

3.1718 

51.65 

8. 1782 

2.53 

3. 1846 

13.80 

3.1910 

25.45 

3. 1974 

37.49 

2.  2039 

49.92 

2.2X04 

2.74 

2. 2x70 

15.96 

2.2236 

29.57 

3.3303 

43.58 

3.3368 

57.99 

«.9436 

12.81 

8.3503 

28.02 

8.3569 

S.I 

31 

42 

53 
3 

14 
24 
35 
45 
55 

5 
15 
25 
35 
45 
55 

5 

14 
24 
33 

42 

52 

I 

10 

19 

28 


58.9 
40.8 

18.8 

52.8 

22.8 
48.6 
10.2 
27.6 
40.7 

49.3 

53.4 
530 
48.0 
38.2 
23.6 
4.1 

39.7 
10.2 

35-6 

55.9 
10.9 

20.5 

24.7 

23.4 
16.5 


XX.944 
IX.905 
11.865 
XZ.835 
XI.784 
IX.743 
ZI.698 
ZZ.658 
XZ.607 
ZZ.56X 
XI. 513 
XX.465 
IX.4X5 
XX.  364 
XX. 3x2 
XZ.258 

XX.304 

IX.X49 
11.093 
XI. 036 

10.977 
10. 917 

10.856 

10.794 


10.731 

10.666 
10.600 

XO.533 
10.465 

10.395 
10.325 
10.254 
xo.  i8x 
XO.X06 
10.031 

9*955 
9.877 

9.797 
9.7x6 

9.634 

9.551 
9.466 

9.381 

9.294 
9.205 

9.1x5 

9.024 

8.932 

8.837 


Rli^t 


o 

I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

zi 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 
23 


O 
I 

2 

3 

4 

5 

6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 

18 

19 

20 
21 
22 

23 
24 


DifLfor 
X  Minute. 


Declination. 


DiflLfor 
X  Minute. 


h 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

15 

16 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 


m 
31 
33 
35 
38 
40 
42 

45 
47 
49 
52 

54 
56 

59 

I 

3 
6 

8 

10 

13 

15 

17 
20 

22 
25 


27 

30 
32 
34 
37 
39 
42 
44 
47 
49 
52 

54 
57 

59 

2 

4 

7 

9 
12 

14 
17 
19 

22 

24 
27 


■ 

■ 

28.02 

8.3569 

43.64 

«.a537 

59.67 

8.3705 

16.10 

a.877« 

32.94 

8.3840 

50.18 

8.3908 

7.84 

8.3977 

25.91 

8.9043 

44.38 

8.31x3 

3.27 

8.3183 

22.57 

8.3850 

42.27 

3.33x8 

2.39 

a. 3387 

22.92 

a. 3456 

43.86 

a. 3524 

5.21 

a.  359a 

26.97 

2.366X 

49.14 

a.37a9 

11.72 

a. 3797 

34.70 

8.3864 

58.09 

8.393a 

21.89 

3.3999 

46.08 

8.4066 

10.68 

a. 4133 

FRIDAY  3. 
• 

S.19  28 

19  37 
19  45 

19  54 

20  2 

20  II 
20  19 
20  27 

20  35 

20.43 
20  51 

20  59 

21  7 
21  14 
21  22 
21  29 
21  36 

21  43 
21  50 

21  57 

22  4 

22  10 

22  17 
S.22  23 

SATURDAY  4, 

S.22  30 

22  36 
22  42 
22  47 
22  53 

22  59 

23  4 
23  10 

23  15 
23  20 

23  25 
23  29 

23  34 
23  38 
23  43 
23  47 
23  51 
23  55 

23  59 

24  2 

24  6 

24  9 
24  12 

24  15 
S.24  18 


35.68 

8.4300 

1.08 

8.4266 

26.87 

a.4331 

53.05 

a.  4397 

19.63 

8.4462 

46.60 

2.4587 

13.95 

3.4590 

41.68 

3.4654 

9.80 

a.4717 

38.29 

a.4779 

7.15 

a. 484a 

36.39 

8.4903 

5.99 

a.4964 

35.96 

8.5024 

6.28 

t.5083 

36.96 

8.514a 

7-99 

3.5200 

39.36 

3.5857 

11.07 

8.53x3 

43.12 

3.5369' 

15.50 

3.5434 

48.21 

8.5477 

21.23 

a. 5530 

54.57 

a.5582 

28.22 

8.56H 

16.5 

3.9 
45.6 

21.5 

&I.4 
15.3 
33.2 

44.9 
50.4 
49.5 
42.3 
28.5 

8.1 
41. 1 

7.4 
26.8 

39.3 
44.8 

43-2 

34.5 

18.5 

55.2 
24.5 
46.3 


0.5 

7.0 

5.8 
56.8 

39.8 
14.9 
41.9 

0.7 
11.3 
13.5 

7.4 

52.8 

29.7 
58.0 

17.5 
28.3 

30.3 

23.3 
7.3 

42.3 
8.2 

24.8 

32.2 

30.2 

18.9 


8.837 

••743 
8.647 
8.548 
8.448 
8.348 
8.847 
8.X43 
8.038 

7.93a 
7.835 

7.7x5 
7.605 

7.494 
7.381 
7.866 
7.X50 
7.93a 
6.9x4 

6.794 
6.672 
6.550 
6.486 
6.900 


6.X7S 
6.044 

5.9x5 
5.783 
5.631 

5.5x7 
5.382 

5.845 

5.X07 

4.967 
4.887 
4.6B6 

4.54s 

4.398 

4*853 

4.X07 

5.958 
3.80B 

9.658 

S.507 
3.354 

3.800 

3.045 
■.889 

••738 
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GREENWICH 

MEAN 

TIME. 

TH£  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right 

DifLfor 

DecUnadoxL 

Diff.for 

Hoar. 

Right 

Diff.for 

Declination. 

DifLfor 

AA^^wta  ■ 

Atceasion. 

z  Minata. 

x  Minute. 

▲scensioa 

X  Minute. 

z  Minute. 

c 

JUNDA^ 

irs. 

TUESDAY  7. 

h    m       ■ 

B 

•       f        0 

m 

h 

m       ■ 

B 

•        9        w 

m 

O 

i6  27  28.22 

S.S634 

8.24  z8  18.9 

8.738 

0 

18 

34     5.85 

8.6607 

s.23  14  17.7 

5.3a5 

z 

z6  30     2. 18 

8.5684 

24  20  58.1 

8.573 

z 

18 

36  45.45 

8.659a 

23     8  41.0 

3.697 

2 

16  32  36.43 

a. 5733 

24  23  27.7 

8.414 

a 

18 

39  24.96 

a. 6577 

23      2   54.1 

5.868 

3 

16  35  10-97 

a.578x 

24  25  47.8 

8.854 

3 

18 

42    4.38 

8.656a 

22   56   56.8 

6.040 

4 

16  37  45«8o 

a. 5827 

24  27  58.2 

8.098 

4 

18 

44  43.70 

8.6544 

22   50  49.3 

6.8x0 

5 

16  40  20.90 

a.5»73 

24  29  58.9 

X.930 

5 

18 

47  22.91 

8.6385 

22   44   31.6 

6.379 

6 

16  42  56.28 

a.  5918 

24  31  49.8 

1.767 

6 

x8 

50     2.00 

8.6505 

22   38      3.8 

6.548 

7 

16  45  31-93 

a. 596a 

24  33  30.9 

Z.608 

7 

18 

52  40.97 

a.  6484 

22   31    25.8 

6.7x7 

8 

16  48     7.82 

a.  6004 

24  35     2.1 

1.437 

8 

18 

55  19.81 

8.6468 

22   24   37.8 

6.883 

9 

16  50  43-97 

8.6046 

24  36  23.4 

1.278 

9 

18 

57  58.52 

8.6439 

22    17   39.8 

7.049 

lO 

16  53  20.37 

a. 6086 

24  37  34.7 

Z.I05 

10 

19 

0  37.08 

8.64x4 

22    10   31.9 

7.8x5 

II 

16  55  57.00 

a.6ia4 

24  38  36.0 

0.937 

II 

19 

3  15-49 

8.6388 

22      3    14.0 

7.380 

12 

16  58  33.86 

a.6z6a 

24  39  27.2 

0.769 

12 

19 

5  53.74 

8.6362 

21  55  46.3 

7.543 

13 

17     I  10.95 

a.  6x99 

24  40    8.3 

0.600 

13 

19 

8  31.83 

a. 6333 

21    48      8.9 

7.705 

14 

17     3  48.25 

a.6a53 

24  40  39.2 

0.430 

14 

19 

II     9.74 

8.6304 

21   40   21.7 

7.867 

15 

17     6  25.75 

a.  6267 

24  40  59.9 

0.259 

15 

19 

13  47.48 

8.6275 

21    32   24.9 

8.037 

i6 

17     9     3.46 

8.6301 

24  41  10.3 

-0.087 

16 

19 

16  25.04 

8.6244 

21    24    18.5 

8.X85 

17 

17  II  41.36 

8.6338 

24  41  10.4 

40.084 

17 

19 

19     2.41 

8.6212 

21    16      2.7 

8.348 

i8 

17  14  19.44 

8.6368 

24  41     0.2 

0.856 

18 

19 

21  39  58 

8.6x78 

21     7  37.4 

8.499 

19 

17  16  57.70 

8.6390 

24  40  39.7 

0.429 

19 

19 

24  16.55 

8.6x44 

20  59     2.8 

8.654 

20 

17  19  36.12 

8.64x7 

24  40     8.7 

0.603 

20 

19 

26  53.31 

8.6x09 

20   50    18.9 

8.808 

21 

17  22  14.71 

8.6444 

24  39  27.3 

0.777 

21 

19 

29  29.86 

8.6074 

20  41    25.8 

8.96X 

22 

17  24  53.45 

a.  6468 

24  38  35.5 

0.951 

22 

19 

32     6.20 

a. 6037 

20   32   23.6 

9.XI8 

23 

17  27  32.33 

8.6498 

S.24  37  33.2 

1. 196 

23 

19  34  42.31  1 

a. 5999 

S.20   23    12.4 

9.a6a 

]y 

lONDA 

y  6. 

WE 

DNESD 

>AY  8. 
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12.327 
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THE  MOON»S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right 

Diff.  for 

DecllnatioiL 

Diff.  for 

Hoar. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

z  Minute. 

1  Minate. 

Ascension. 

z  Minnte. 

X  Minute. 

sa: 

rURDA 

Y  25. 

MONDAY  27. 

h    m       ■ 

s 

e                    m 

m 

h 

m        s 

a 

•      »       » 

• 

O 

lo  23  24.58 

X.8557 

N.  5  24  31.8 

ia.sa7 

0 

II 

53     2.10 

1.8998 

S.  4  43  29.5 

xa.694 

I 

10  25    15.91 

X.8553 

5  12  II. 3 

12.354 

I 

II 

54  56.16 

X.9028 

4  56  10.8 

12.682 

2 

10  27     7.22 

1.8550 

4  59  49.3 

xa.379 

2 

II 

56  50.36 

1.9043 

5     8  51.3 

12.667 

3 

10   28    58.51 

1.8548 

4  47  25.8 

12.40* 

3 

II 

58  44.70 

1.9069 

5  21  30.9 

12.652 

4 

10   30   49.80 

X.8547 

4  35     0.8 

12.438 

4 

12 

0  39.19 

X.9094 

5  34    9.6 

12.637 

5 

10  32  41.07 

1.8544 

4  22  34.4 

xa.45a 

5 

12 

2   33.83 

1.9119 

5  46  47.4 

za.622 

6 

10  34  32.33 

X.8543 

4  10     6.6 

12.474 

6 

12 

4   28.62 

1.9145 

5  59  24.2 

12.604 

7 

10  36  23.59 

1.8543 

3  57  37.5 

12.496 

7 

12 

6  23.57 

1.9172 

6  II  59.9 

12.585 

8 

10  38  14.85 

1.8544 

3  45     7-1 

12.517 

8 

12 

8  18.68 

1.9x99 

6  24  34.4 

X2.566 

9 

10  40    6.12 

1.8545 

3  32  35-5 

12.537 

9 

12 

10  13.96 

1.9227 

6  37     7.8 

xa.546 

lO 

10  41  57.39 

1.8545 

3  20     2.6 

12.557 

10 

12 

12     9.40 

1.9254 

6  49  39.9 

»a.5a4 

II 

10  43  48.66 

x.8547 

3     7  28.7 

12.574 

II 

12 

14     501 

1.9383 

7     2  10.7 

12.502 

12 

10  45  39.95 

Z.8550 

2  54  53.7 

12.592 

12 

12 

16     0.80 

1.931a 

7  14  40.2 

Z2.480 

13 

10  47  31.26 

1.855a 

2  42  17.6 

12.610 

13 

12 

17  56.76 

x.934a 

7  27     8.3 

xa.457 

14 

10  49  22.58 

1.8555 

2  29  40.5 

I2.6a6 

14 

12 

19  52.91 

X.9373 

7  39  35.0 

12.43a 

15 

10  51   13.92 

X.8559 

2  17     2.5 

12.642 

15 

12 

21  49.24 

X.94P3 

7  52    0.1 

ia.405 

i6 

10  53     5.29 

X.8564 

2     4  23.5 

ia.657 

16 

12 

23  45-75 

1.9435 

8     4  23.6 

ia.379 

17 

10  54  56.69 

1.5569 

I  51  43.7 

12.670 

17 

12 

25  42.46 

1.9467 

8  16  45.6 

xa.35a 

i8 

10  56  48.12 

X.8575 

I  39     3.1 

12.683 

18 

12 

27  39-36 

X.9500 

8  29     5.8 

i2.3aa 

19 

10  58  39-59 

Z.858Z 

I  26  21.7 

12.636 

19 

12 

29  36.46 

1.9533 

8  41  24.3 

12.293 

20 

II     0  31.09 

X.8587 

I   13  39.6 

12.707 

20 

12 

31  33-76 

1.9567 

8  53  41.0 

12.263 

21 

II     2  22.63 

1.8594 

I     0  56.9 

12.717 

21 

12 

33  31.27 

1.9602 

9     5  55-9 

12.232 

22 

II     4  14.22 

X.8602 

0  48  13-5 

12.727 

22 

12 

35  28.98 

X.9637 

9  18     8.8 

12.199 

23 

II     6     5.86 
S 

1.86x0 

UNDAl 

N.  0  35  29.6 

r  26. 

12.736 

23 

12 

37  26.91 
Tl 

1.967a 

JESDA^ 

S.  9  30  19.8 
Y  28. 

12.166 

O 

II     7  57.54 

1.8618 

N.  0  22  45.2 

M.744 

0 

12 

39  25.04 

1.9707 

S.  9  42  28.7 

X2. 13X 

I 

II     9  49.28 

X.8628 

N.  0  10    0.3 

12.752 

I 

12 

41  23.40 

1.9744 

9  54  35.5 

12.096 

2 

II  II  41.08 

1.8638 

S.  0    2  45.1 

«.759 

2 

12 

43  21.97 

1.9781 

10     6  40.2 

12.059 

3 

II  13  32.94 

1.8649 

0  15  30.8 

12.765 

3 

12 

45  20.77 

1.9819 

10  18  42.6 

12.081 

4 

II   15  24.87 

X.8660 

0  28  16.9 

12.770 

4 

12 

47  19.80 

1.9857 

10  30  42.8 

IX.9B3 

5 

II  17  16.86 

X.8671 

0  41     3.2 

12.774 

5 

12 

49  19.06 

1.9897 

10  42  40.6 

".943 

6 

II  19     8.92 

1.8683 

0  53  49.8 

X2.777 

6 

12 

51  18.56 

1.9936 

10  54  36.0 

XI.9O3 

7 

II  21     1.06 

1.8697 

I     6  36.5 

12.780 

7 

12 

53  18.29 

1.9975 

II     6  29.0 

11.862 

8 

II  22  53.28 

X.8710 

I  19  23.4 

12.782 

8 

12 

55  18.26 

2.00x6 

II   18  19.4 

II.81B 

9 

II  24  45.58 

1.8723 

I  32  10.3 

12.782 

9 

12 

57  18.48 

2.0057 

II  30     7.2 

".775 

lO 

II  26  37.96 

1.8738 

I  44  57.3 

18. 782 

10 

12 

59  18.94 

2.0098 

II  41  52.4 

X1.73X 

II 

II  28  30.43 

1.875a 

I  57  44.2 

12.782 

II 

13 

I  19.65 

2.0140 

"  53  34.9 

X1.686 

12 

II  30  22.99 

1.8768 

2  10  31. 1 

12.781 

12 

13 

3  20.62 

2.0x82 

12     5  14.7 

IX.639 

13 

II  32  15-65 

1.8784 

2  23  17.9 

12.778 

13 

13 

5  21.84 

2.0225 

12  16  51.6 

11.591 

14 

II  34     8.40 

1.8S01 

2  36    4.5 

12.774 

14 

13 

7  23.32 

2.0268 

12  28  25.6 

xx.54a 

15 

II  36     1.26 

1.8818 

2   48    50.8 

12.770 

15 

13 

9  25.06 

2.03x2 

12  39  56.7 

11.498 

i6 

II  37  54.22 

1.8836 

3     I  36.9 

12.766 

16 

13 

II  27.07 

2.0357 

12  51  24.7 

11.44X 

17 

II  39  47.29 

1.8854 

3  14  22.7 

12.760 

17 

13 

13  29.35 

2.0402 

13     2  49.6 

11.389 

i8 

II  41  40.47 

1.8873 

3  27     8.1 

12.752 

18 

13 

15  31.89 

2.0447 

13  14  11.4 

XX. 336 

19 

II  43  33-77 

1.8893 

3  39  53.0 

12.745 

19 

13 

17  34.71 

8.0493 

13  25  29.9 

xx.aSa 

20 

II  45  27.19 

1.8913 

3  52  37-5 

ia.737 

20 

13 

19  37.81 

2.0539 

13  36  45.2 

XX.227 

21 

II  47  20.73 

1.8933 

4     5  21.5 

12.727 

21 

13 

21  41.18 

2.0586 

13  47  57.2 

11. 171 

22 

II  49  14.39 

1.8954 

4  18     4.8 

12.717 

22 

13 

23  44-84 

a. 0633 

13  59     5.7 

X1.113 

23 

II  51     8.18 

1.8976 

4  30  47.5 

12.706 

23 

13 

25  48.78 

2.0680 

14  10  10.8 

11.055 

24 

II  53     2.10 

1.8998 

S.  4  43  29.5 

12.694 

24 

13 

27  53.00 

2.0728 

S.I4   21    12.3 

X0.995 
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PHASES  OF  THE  MOON. 


d  h  m 

(C  Last  Quarter Feb.         3  5  24.4 

0  New  Moon 9  21  31.7 

3)  First  Quarter •         •       16  20  52.0 

O  Full  Moon 25  2  15.8 


d        h 
(C  Perigee •        •        •        •  Feb.        9      2.3 

C  Apogee •        •        •        •        •      ay     13.8 
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P.L. 

P.L 

P.L. 

P.L. 

"st 

Nama  and  Direction 

Noon. 

of 

IIIJ>- 

of 

Vlh. 

of 

IXJi. 

of 

Q 

of  Object 

DIff. 

Dift 

DifL 

Dl£ 

m       9       m 

•        r        m 

•           90 

•          f          «r 

X 

PoUnz 

W. 

84  38  57 

9829 

86  12  47 

28x8 

87     46     52 

9806 

89   21    12 

2794 

Mars 

W. 

82  34     5 

870Z 

84    10    44 

3689 

85  47  38 

2fi79 

87   24  46 

M; 

Regulus 

W. 

47  38  58 

aSxx 

49  13  II 

2798 

50  47  41 

3786 

52  22  27 

2773 

Antares 

£. 

52  20  25 

a;9a 

50  45  46 

378X 

49  10  53 

tjeg 

47  35  45 

2957 

Saturn 

E. 

65  18  36 

3835 

63  44  40 

S813 

62  10  29 

980X 

60  36    3 

3789 

Venus 

E. 

70  44  59 

3137 

69  17  34 

3X35 

67  49  55 

31x3 

66  22     I 

3XOZ 

Sun 

E. 

116  31  41 

S157 

115    4  40 

3x44 

113  37  24 

3x33 

112    9  53 

3XX9 

2 

Mars 

W. 

95  34  25 

9607 

97  13  II 

2594 

98  52  14 

S58X 

100  31  35 

8568 

Regulus 

W. 

60  20  38 

«705 

61  57  II 

3693 

63  34     2 

967B 

65  II  12 

8663 

Antares 

E. 

39  36     3 

2695 

37  59  16 

9683 

36   22    12 

96G9 

34  44  50 

2655 

Saturn 

E. 

52  39  52 

2726 

51     3  47 

27x3 

49  27  25 

3700 

47  50  45 

9686 

Venus 

E. 

58  58  42 

SQ35 

57  29  13 

3092 

55  59  27 

3007 

54  29  23 

2993 

Sun 

E. 

Z04  48  Z I 

3049 

103  18  59 

3Q34 

loz  49  28 

90x9 

100  19  39 

3004 

3 

Regulas 

W. 

73  22    3 

2588 

75     I  15 

2573 

76  40  49 

9556 

78  20  44 

2540 

Saturn 

E. 

39  42  42 

a6i5 

38     4    8 

3601 

36  25  14 

3586 

34  46     0 

2572 

Venus 

E. 

46  54  35 

2920 

45  22  41 

2905 

43  50  28 

9890 

42  17  56 

2874 

Sun 

E. 

92  45  42 

9934 

91  13  54 

3908 

89  41  45 

9B9X 

88     9  14 

2874 

4 

Regulas 

W. 

86  45  56 

2459 

88  28     7 

2443 

90  10  41 

3436 

91  53  38 

•4x0 

Spica 

W. 

32  43  13 

2465 

34  25  15 

2447 

36     7  43 

2439 

37  50  36 

24x9 

Venus 

E. 

34  30  27 

880Z 

32  56    0 

3787 

31  21  15 

2773 

29  46  12 

976X 

Sun 

E. 

80  21  10 

2788 

78  46  26 

3769 

77  II  18 

9753 

75  35  47 

2735 

5 

Spica 

W. 

46  31  16 

2325 

48  16  39 

2309 

50     2  26 

9993 

51  48  37 

2H75 

JUPITBR 

W. 

29  33  44 

24x7 

31  16  55 

2392 

33     0  41 

93^9 

34  45     0 

9348 

Sun 

E. 

67  32  23 

2647 

65  54  32 

3639 

64  16  17 

96x3 

62  37  39 

2596 

6 

Spica 

W. 

60  45  33 

1x96 

62  34    6 

3x83 

64  23     z 

9x68 

66  12  17 

9x33 

Jupiter 

W. 

43  34    9 

2249 

45  21  23 

2333 

47    9     3 

99X6 

48  57     7 

2x99 

Sun 

E. 

54  18  52 

15x5 

52  38    0 

350X 

50  56  48 

9487 

49  15  16 

2472 

7 

Spica 

W. 

75  23  46 

2090 

77  15    0 

9079 

79    6  32 

9068 

80  58  21 

9098 

Jupiter 

W. 

58     3  16 

2138 

59  53  33 

31X6 

61  44    8 

9x04 

63  35     I 

2093 

Antares 

W. 

29  47  15 

2094 

31  38  24 

3083 

33  29  51 

9070 

35  21  36 

2059 

Sun 

E. 

40  42  49 

•4x0 

38  59  29 

9400 

37  15  54 

9390 

35  32    5 

9389 

8 

Spica 

W. 

90  20  59 

•017 

92  14    7 

90X1 

94    7  24 

9003 

96    0  50 

«»x 

Jupiter 

W. 

72  53  20 

S048 

74  45  39 

3Q4X 

76  38    9 

2035 

78  30  48 

903^ 

Antares 

W. 

44  44  " 

20x6 

46  37  20 

90X0 

48  30  39 

2004 

50  24    7 

9000 

Saturn 

W. 

31  16  35 

2053 

33     8  46 

9045 

35     I  10 

9(^ 

36  53  45 

9032 

Sun 

E. 

26  50  26 

3356 

25     5  48 

2355 

23  21     9 

2357 

21  36  33 

2363 

XI 

Sun 

W. 

16     7  14 

2477 

17  48  59 

9473 

19  30  51 

2473 

21  12  42 

2477 

a  Arietis 

E. 

57  53  42 

3099 

56     2  41 

3XX3 

54  12     I 

9X96 

52  21  42 

9X40 

Aldebaran 

E. 

90  43     3 

2X13 

88  52  24 

3X36 

87    a    4 

9x38 

85  12     3 

2X5X 

12 

Sun 

W. 

29  39  32 

2527 

31  20    7 

254X 

33    0  23 

2556 

34  40  18 

«572 

a  Arietis 

E. 

43  15  55 

333S 

41  28    4 

3243 

39  40  41 

2264 

37  53  48 

■284 

Aldebaran 

E. 

76    7  II 

3326 

74    19   22 

9243 

72  31  58 

9360 

70  45    0 

9377 

Mars 

£. 

117  20  56 

9X48 

ZI5  31    10 

9164 

113  41  48 

2X79 

III  52  49 

9x96 

XIV. 
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LUNAR  DISTANCES. 
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of  the 
snth. 

P.L. 

P.L. 

P.L 

P.  L. 

Name  and  Direetton 

Midnight 

of 

XV^' 

of 

XVIIIJi- 

of 

XXJh. 

of 

of  Object 

\^ 

Di£E. 

Diff. 

Diff. 

• 

DiflL 

m        9       m 

•         »         « 

•        f        0 

• 

f          m 

I 

PoUnz 

W. 

90  55  48 

2783 

92    30    40 

3769 

94     5  48 

8756 

95 

41     13 

2744 

Mars 

W. 

89     2  10 

a655 

90  39  50 

3644 

92  17  45 

3632 

93 

55  56 

3619 

Regulns 

W. 

53  57  30 

3760 

55  32  50 

«747 

57     8  28 

8733 

58 

44  24 

27x9 

Antares 

E. 

46      0    21 

2745 

44  24  41 

2733 

42  48  45 

3730 

41 

12  32 

2708 

Saturn 

E. 

59     I  21 

2778 

57  26  24 

2765 

55  51   10 

2753 

54 

15  40 

2739 

Venus 

E. 

64  53  53 

3088 

63  25  29 

3076 

61  56  50 

3062 

60 

27  54 

3049 

Sun 

E. 

no  42     6 

3105 

109  14     3 

3091 

107  45  43 

3078 

106 

17     6 

3063 

2 

Mars 

W. 

102  II   14 

3554 

103  51  12 

354X 

105  31  28 

2527 

107 

12     3 

2513 

Regulus 

W. 

66  48  42 

2648 

68  26  32 

2633 

70     4  42 

86x8 

71 

43  12 

8603 

Antares 

E. 

33     7  10 

3643 

31  29  12 

3628 

29  50  55 

36x5 

28 

12  20 

a6oo 

Saturn 

E. 

46  13  46 

3673 

44  36  28 

3658 

42  58  52 

2644 

41 

20  57 

3629 

Venus 

E. 

5a  59     2 

a979 

51  28  23 

3964 

49  57  25 

2950 

48 

26     9 

2935 

Sun 

E. 

98  49  31 

3989 

97  19     4 

■973 

95  48  17 

2957 

94 

17  10 

3940 

3 

Regulus 

W. 

80     I     2 

3534 

81  41  42 

3508 

83  22  44 

2492 

85 

4     9 

247« 

Saturn 

E. 

33     6  26 

«557 

31  26  32 

2543 

29  46  19 

3529 

28 

5  46 

2515 

Venus 

E. 

40  45     4 

3860 

39  II  54 

2845 

37  38  24 

3830 

36 

4  35 

38x3 

Sun 

E. 

86  36  22 

8857 

85     3     8 

0839 

83  29  31 

8838 

81 

55  32 

3805 

4 

Regulus 

W. 

93  36  59 

a394 

95  20  43 

3377 

97     4  51 

336X 

98 

49  22 

2344 

Spica 

W. 

39  33  54 

2394 

41  17  37 

2377 

43     I  45 

3359 

44 

46  18 

2342 

Venus 

E. 

28  10  53 

3749 

26  35  18 

8739 

24  59  30 

373X 

23 

23  31 

3733 

Sun 

E. 

73  59  53 

37x7 

72  23  36 

2699 

70  46  55 

968a 

69 

9  51 

8664 

5 

Spica 

W. 

53  35  13 

3359 

55  22  13 

tS43 

57     9  36 

3337 

58 

57  23 

83X3 

Jupiter 

W. 

36  29  50 

2336 

38  15  II 

3306 

40     I     2 

3386 

41 

47  22 

8368 

Sun 

E. 

60  58  39 

3580 

59  19  16 

2563 

57  39  30 

2547 

55 

59  22 

253X 

6 

Spica 

W. 

68     I  55 

8140 

69  51  53 

8X36 

71  42  12 

81 X4 

73 

32  50 

3X08 

Jupiter 

W. 

50  45  36 

3x84 

52  34  28 

3x69 

54  23  43 

2x55 

56 

13  19 

314X 

Sun 

E. 

47  33  33 

3458 

45  51   II 

2445 

44     8  41 

2433 

42 

25  53 

3433 

7 

Spica 

W. 

82  50  25 

3048 

84  42  44 

2039 

86  35  17 

3038 

88 

28     2 

3034 

Jupiter 

W. 

65  26  II 

3083 

67  17  37 

2073 

69     9  18 

3064 

71 

I  13 

3036 

Antares 

W. 

37  13  38 

3049 

39     5  56 

8O40 

40  58  28 

3033 

42 

51   13 

3033 

Sun 

E. 

33  48    4 

8374 

32     3  52 

2367 

30  19  30 

3363 

28 

35     I 

3358 

8 

Spica 

W. 

97  54  23 

1997 

99  48     2 

1993 

loi  41  47 

X99I 

103 

35  35 

1989 

Jupiter 

W. 

80  23  35 

3026 

82  16  29 

3033 

84    9  28 

3030 

86 

2  31 

3017 

Antares 

w. 

52  17  42 

1995 

54  II  24 

I99X 

56     5  12 

1989 

57 

59     4 

1987 

Saturn 

w. 

38  46  29 

3037 

40  39  21 

3033 

42  32  20 

30X9 

44 

25  24 

30X6 

Sun 

E. 

19  52     5 

a37a 

18     7  50 

2384 

16  23  53 

8409 

14  40  23 

3433 

ii 

Sun 

W. 

22  54  27 

2484 

24  36     3 

2492 

26  17  28 

8508 

27 

58  38 

25x4 

a  Arietis 

E. 

50  31  44 

«I55 

48  42     9 

3173 

46  52  59 

8x88 

45 

4  14 

3306 

Aldebaran 

E. 

83    22    21 

3z6s 

81  33     0 

2x79 

79  44     I 

8X94 

77 

55  24 

83X0 

Z2 

Sun 

W. 

36    19    51 

3589 

37  59     I 

s6o6 

39  37  48 

8634 

41 

16  II 

3643 

a  Arietis 

E. 

36     7  25 

2307 

34  21  35 

2329 

32  36  18 

2354 

30 

51  37 

3380 

Aldebaran 

E. 

68  58  27 

3396 

67  12  21 

2315 

65  26  43 

2334 

63 

41  33 

2353 

Mars 

E. 

no     4  15 

3313 

108   16     6 

3330 

106  28  23 

8847 

104 

41     6 

3365 

34 
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XV. 


GREENWICH  MEAN  TIME. 

' 

LUNAR  DISTANCES. 

ii 

1 

P.L. 

P.L. 

P.L 

P.L.    • 

Name  and  Direction   1 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of 

1* 

of  Object 

Dm. 

Diff. 

Diff. 

Diff. 

•        1        m 

•              • 

•       »      « 

• 

m 

13 

Sun 

W. 

42  54     9 

3660 

44  31  43 

2679 

46     8  51 

2698 

47  45 

33 

2717 

Aldebaran 

E. 

61   56  51 

8373 

60  12  38 

2394 

58  28  54 

24x5 

56  45 

40 

2435 

Mars 

E. 

102  54   15 

2283 

loi     7  51 

2302 

99  21   55 

2320 

97  36 

25 

2339 

Pollux 

E. 

103  47  32 

3362 

102     3     3 

2380 

100  18  59 

2398 

98  35 

21 

2417 

14 

Sun 

W. 

55  42  33 

a8x8 

57  16  38 

2838 

58  50  17 

2859 

60  23 

29 

2876 

Aldebaran 

E. 

48  17     6 

«547 

46  36  58 

8571 

44  57  23 

2594 

43   18 

20 

26x9 

Mars 

E. 

88  55  49 

2435 

87  13     4 

2455 

85  30  47 

2474 

83  48 

57 

2494  1 

PoUox 

E. 

90     3  50 

2511 

88  22  52 

2530 

86  42  20 

2549 

85     2 

15 

236B 

15 

Sun 

W. 

68     3     8 

^977 

69  33  49 

2997 

71     4     5 

3017 

72  33 

57 

3036 

a  Pegasi 

W. 

44     0     2 

29XX 

45  32     7 

2913 

47     4     9 

29x6 

48  36 

8 

9920 

Aldebaran 

E. 

35  II  45 

a753 

33  36  i6 

2784 

32     I  27 

28x5 

30  27 

19 

2849 

Mars 

£. 

75  26  32 

a589 

73  47  22 

2607 

72     8  37 

2626 

70  30 

17 

2645 

Pollux 

E. 

76  48  24 

2664 

75  10  56 

2683 

73  33  53 

270X 

71  57 

15 

•7x9 

16 

Sun 

W. 

79  57  30 

3H7 

81  25     7 

3144 

82  52  23 

3162 

84  19 

18 

3x78 

a  Pegasi 

W. 

56  14     4 

2958 

57  45     9 

2967 

59  16     3 

2977 

60  46 

45 

2986 

Mars 

E. 

62  24  47 

2733 

60  48  51 

2750 

59  13  18 

2767 

57  38 

7 

2783 : 

Pollux 

E. 

64     0     7 

28X0 

62  25  52 

2828 

60  52     0 

2845 

59  18 

30 

2862 

Regulus 

E. 

100  48  12 

277X 

99  13     6 

2787 

97  38  21 

a8o2 

96     3 

56 

2818 

17 

Sun 

W. 

91  29     9 

3255 

92  54  13 

3269 

94  19     I 

3282 

95  43 

33 

3296 ' 

a  Pegasi 

W. 

68  17  13 

3035 

69  46  42 

3045 

71  15  59 

3055 

72  45 

4 

3064: 

a  Arietis 

W. 

24  40  50 

a98* 

26  II  23 

2985 

27  41  54 

2989 

29  12 

21 

2992 

Mars 

E. 

49  47  24 

2861 

48  14  15 

2876 

46  41  26 

2891 

45     8 

55 

29<>5 

PoUnx 

E. 

51  36  26 

«945 

50     5     4 

2961 

48  34     2 

2977 

47     3 

20 

2993 

Regulus 

E. 

88  16  37 

2888 

86  44     3 

2901 

85  II  45 

99x3 

83  39 

43 

2926 

x8 

Sun 

W. 

Z02  42  31 

335S 

104     5  39 

3366 

105  28  34 

3376 

106  51 

18 

3386 

a  Pegasi 

W. 

80     7  39 

3109 

81  35  38 

3118 

83     3  26 

3x26 

84  31 

.4 

3x33 

a  Arietis 

W. 

36  43  10 

3020 

38  12  58 

3026 

39  42  39 

3032 

41    12 

12 

3038 

Mars 

E. 

37  30  47 

2973 

36     0     I 

2986 

34  29  31 

3000 

32  59 

18 

30x4 

Pollux 

E. 

39  34  52 

3074 

38     6  II 

3091 

36  37  51 

3x09 

35     9 

52 

3x27 

Regulus 

E. 

76     3  15 

29''0 

74  32  37 

2990 

73     2  X2 

2999 

71  31 

58 

3008 

1 

19 

Sun 

W. 

1x3  42  21 

3487 

115     4     7 

3434 

116  25  45 

344X 

117  47 

15 

3446] 

a  Pegasi 

W. 

91  46  58 

3170 

93   13  43 

3176 

94  40  21 

3182 

96     6 

52 

3188 ! 

a  Arietis 

w. 

48  38  14 

3064 

50     7     8 

3o<>9 

51  35  56 

3073 

53     4 

38 

3077 

Regulus 

E. 

64     3  24 

3<H7 

62  34     9 

3052 

61     5     I 

3059 

59  36 

I 

3065 

30 

Sun 

W. 

124  33  15 

3471 

125  54  12 

3475 

127  15    4 

3479 

128  35 

52 

348X 

a  Arietis 

W. 

60  27     6 

3092 

61  55  25 

3094 

63  23  42 

3096 

64  51 

56 

3097 

Aldebaran 

W. 

28    21     12 

3219 

29  46  23 

3336 

31   II  49 

3««5 

32  37 

28 

3214 

Regulus 

E. 

52    12    39 

3088 

50  44  15 

309X 

49  15  55 

3095 

47  47 

39 

3098 

Spica 

E. 

XO6    12    29 

307a 

104  43  45 

3075 

103  15     5 

3078 

10 1  46 

28 

3079 

tl 

a  Arietis 

W. 

72    12    50 

3x01 

73  40  59 

3x00 

75     9     9 

3099 

76  37 

20 

3098 

Aldebaran 

W. 

39  48  20 

J178 

41   14  55 

3173 

42  41  36 

3168 

44     8 

24 

3161 

Regulus 

E. 

40    27    II 

Sxio 

38  59   14 

3XX3 

37  31   20 

31x4 

36     3 

28 

3XX7  ' 

Spica 

E. 

94  23  49 

3084 

92  55  20 

3083 

91   26  50 

3083 

89  58 

20 

3083! 

JUPITBR 

E. 

112    12    16 

3105 

no  44  13 

S«05 

109   16     9 

3x04 

107  48 

4 

3x03  ' 

. 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES* 

P.I* 

P.L. 

P.L. 

P.L. 

Name  and  Direction    1 

m  ^^e_  •        *.                          1 

Midnight 

of 

XV^ 

of 

XVIIIi>- 

of 

XXIb. 

of 

1* 

of  Object 

^^ 

Diff. 

Diff. 

I>iff. 

DiS. 

•     »     • 

•       f       « 

•          *          «r 

•            • 

13 

Sun 

W. 

49  21  50 

•73» 

50  57  40 

a757 

52  33     4 

■777 

54     8     2 

V9» 

Aldebaran 

E. 

55     2  55 

2457 

53  20  41 

a479 

51  38  58 

9901 

49  57  46 

■$■4 

Mars 

E. 

95  51  23 

a358 

94     6  48 

2378 

92  22  41 

■396 

90  39     z 

•416 

PoUuz 

E. 

96  52  10 

H3S 

95     9  25 

0454 

93  27     7 

■47« 

91  45  15 

M92 

14 

Sun 

W. 

6z  56  16 

>898 

63  28  37 

a9i9 

65     0  32 

^939 

66  32     2 

■958 

Aldebaran 

E. 

4»  39  51 

•644 

40     I  56 

3670 

38  24  36 

■697 

36  47  52 

■7*5 

Mars 

E. 

82     7  35 

85x3 

80  26  40 

«53a 

78  46  zz 

■351 

77     6     8 

■370 

Pollux 

E. 

83  22  36 

as88 

81  43  24 

9607 

80    4  38 

a6a6 

78  26  z8 

■«45 

15 

Sun 

W. 

74    3  25 

3055 

75  32  30 

3073 

77       Z    12 

9091 

78  29  32 

31x0 

a  Pe^asi 

W. 

50    8     I 

8927 

51  39  46 

■934 

53  II  22 

■94» 

54  42  48 

■950 

Aldebaran 

E. 

28  53  55 

3885 

27  21   17 

a9a5 

25  49  30 

■9*9 

24  z8  38 

3018 

Mars 

E. 

68  52  23 

•663 

67  14  53 

a68i 

65  37  48 

■898 

64     z     6 

37x6 

Pollux 

E. 

70  21     z 

m» 

68  45  12 

9736 

67     9  47 

•774 

65  34  45 

■79* 

i6 

Sun 

W. 

85  45  54 

3x94 

87  12  10 

3409 

88  38    8 

3W3 

90    3  47 

3240 

a  Pegasi 

W. 

62  17  15 

3996 

63  47  33 

3005 

65  Z7  39 

3016 

66  47  32 

3oa6 

Mars 

E. 

56     3  17 

«799 

54  28  48 

a8i5 

52  54  40 

283X 

51  20  52 

3846 

Pollux 

E. 

57  45  22 

1879 

56  12  36 

1896 

54  40  12 

a9is 

53     8     9 

■9** 

Regulus 

E. 

94  29  51 

0839 

92  56     5 

3847 

91  22  38 

a86i 

89  49  29 

■874 

«7 

Sun 

W. 

97    7  49 

3308 

98  31  51 

3331 

99  55  38 

3333 

zoz   Z9  zz 

S34S 

a  Pegasi 

W. 

74  13  58 

3073 

75  42  40 

308a 

77  zz  zz 

309a 

78  39  30 

3X0X 

a  Arietis 

w. 

30  42  44 

8997 

32  13     I 

900a 

33  43  " 

3008 

35  13  14 

30x4  1 

Mars 

E. 

43  36  42 

3919 

42     4  47 

9933 

40  33  zo 

3946 

39     I  50 

•960 

PoUux 

E. 

45  32  59 

3009 

44     2  57 

9023 

42  33  15 

3041 

41     3  53 

3038 

Regulus 

E. 

82    7  57 

0938 

80  36  26 

■949 

79     5     9 

■939 

77  34     5 

•970 

i8 

Sun 

W. 

X08  13  50 

339S 

109  36  12 

3404 

zio  58  24 

34M 

Z12  20  27 

34» 

a  Pegasi 

W. 

85  58  33 

3141 

87  25  53 

3x49 

88  53    .3 

3156 

90  20     5 

3x63 

a  Arietis 

w. 

42  41  38 

3043 

44  10  57 

3049 

45  40     9 

3054 

47     9  15 

3060 

Mars 

£. 

31  29  23 

3028 

29  59  45 

yna 

28  30  24 

3057 

27     z  22 

907* 

Pollux 

E. 

33  42  15 

3146 

32  15     I 

3x66 

30  48  XI 

3X88 

29  21  47 

9S13 

Regulus 

E. 

70     I  55 

30Z6 

68  32     2 

Soaj 

67     2  20 

3033 

65  32  48 

3039 

19 

Sun 

W. 

119    8  39 

3433 

I20  29  56 

3457 

Z2Z  5X     8 

3483 

123    Z2   Z4 

3467 

a  Pegasi 

W. 

97  33  15 

3194 

98  59  31 

3199 

zoo  25  4Z 

3«>S 

loz  51  44 

3ao9 

a  Arietis 

W. 

54  33  16 

3081 

56     I  49 

3084 

57  30  18 

3087 

58  58  44 

3090 

Regulus 

£. 

58     7     9 

3070 

56  38  23 

3075 

55    9  43 

3079 

53  41     8 

9084 

ao 

Sun 

W. 

129  56  37 

3484 

131   17  19 

3487 

132  37  58 

3488 

133  58  35 

3489 

1 

a  Arietis 

W. 

66  20     9 

3099 

67  48  20 

3099 

69  z6  31 

3x00 

70  44  41 

310X 

Aldebaran 

W. 

34     3  20 

3ao6 

35  29  22 

3x96 

36  55  33 

319X 

38  2Z  53 

3189 

Regulus 

E. 

46  19  27 

3x01 

44  51   x8 

3104 

43  23  13 

9106 

41  55  II 

3106 

Spica 

E. 

100  17  53 

3o8z 

98  49  20 

308a 

97  20  49 

3089 

95  52  19 

3083 

ai 

a  Anetis 

W. 

78     5  32 

3096 

79  33  46 

3096 

8z     2     z 

3094 

82  30  z8 

909X 

1 

Aldebaran 

W. 

45  35  19 

3«57 

47     2  20 

3i3« 

48  29  27 

3x47 

49  56  40 

9x43 

Regulus 

E. 

34  35  39 

3119 

33     7  52 

3xai 

31  40     8 

3ia3 

30   Z2   26 

SZ36 

Spica 

E. 

88  29  50 

308a 

87     I    18 
104  51  50 

9081 

85  32  45 

3079 

84      4    ZO 

3077 

Jupiter 

E. 

106  19  58 

3101 

3099 

103  23  39 

3097 

zoi  55  26 

3096 

36 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

1 
P.L. 

Name  and  Direction 

Noon. 

of 

III»». 

of 

Vlh. 

of 

IXJ>. 

of 

of  Object 

Diff. 

Diff. 

Diff. 

Diff: 

•         f         m 

•         t        m 

0         ( 

m 

m        »        m 

32 

a  Arietis 

W. 

83     58    38 

3089 

85     27        I 

3087 

86  55 

26 

3085 

88  23  54 

3aB« 

Aldebaran 

W. 

51  23  59 

3137 

52     51     24 

313a 

54  18 

55 

3127 

55  46  32 

3X21 

Regulus 

E. 

28  44  48 

3x29 

27     17     14 

3x33 

25  49 

44 

3138 

24  22  20 

3144  ' 

Spica 

E. 

82  35  32 

3075 

81     6  52 

3073 

79  38 

9 

3070 

78     9  23 

3068 

Jupiter 

E. 

100  27  II 

3093 

98  58  53 

3090 

97  30 

31 

3087 

96     2     5 

3084 

33 

a  Arietis 

W. 

95  47  14 

3065 

97   16     7 

3060 

98  45 

5 

3056 

100  14     8 

3052   ! 

Aldebaran 

W. 

63     6  12 

3096 

64  34  27 

3091 

66     2 

48 

3085 

67  31   16 

3079 

Mars 

W. 

23     6     2 

3"9 

24  33  36 

3"4 

26     I 

28 

3X02 

27  29  35 

3091 

Spica 

E. 

70  44  37 

3051 

69  15  27 

3046 

67  46 

II 

30*a 

66   16  50 

3038 

JUPITBR 

E. 

88  38  57 

3065 

87  10     5 

3061 

85  41 

8 

3057 

84  12     6 

3052 

Antares 

E. 

1x6  20  49 

3047 

"4  51  35 

3043 

113  22 

16 

3039 

III   52  52 

S034 

34 

a  Arietis 

W. 

Z07  40  46 

30*9 

109  10  23 

3024 

no  40 

6 

3018 

112     9  56 

30x4 

Aldebaran 

W. 

74  55  21 

3050 

76  24  32 

3044 

77  53 

50 

3039 

79  23  15 

3032   , 

Mars 

W. 

34  53  25 

3043 

36  22  44 

3034 

37  52 

14 

3027 

39  21  53 

30x9 

Pollux 

W. 

33  20  12 

3143 

34  47  29 

3128 

36  15 

5 

31X4 

37  42  58 

3TOO 

Spica 

E. 

58  48  42 

3014 

57  18  47 

3009 

55  48 

45 

3003 

54  18  36 

9998 

Jupiter 

E. 

76  45  27 

3028 

75  15  49 

3022 

73  46 

4 

30x7 

72  16  12 

30x3 

Antares 

E. 

Z04  24  22 

3009 

102  54  21 

3004 

zoi  24 

13 

8998 

99  53  58 

•993 

35 

Aldebaran 

W. 

86  52  x6 

3001 

88  22  27 

a994 

89  52 

47 

3989 

91  23  14 

2981 ; 

Mars 

W. 

46  52  30 

3982 

48  23     5 

2976 

49  53 

48 

2909 

51  24  40 

■962 

PoUnz 

W. 

45     6  14 

304a 

46  35  35 

303a 

48     5 

8 

3022 

49  34  53 

30x2 

Spica 

E. 

46  46  II 

2970 

45  15  21 

2964 

43  44 

23 

2958 

42  13  18 

9953 

Jupiter 

E. 

64  45  12 

^984 

63  14  39 

a977 

61  43 

58 

■973 

60  13  II 

2966 

Antares 

E. 

92  20  56 

2962 

90  49  56 

2957 

89  18 

49 

9950 

87  47  34 

•944 

Saturm 

E. 

107      2      9 

8985 

105  31  38 

2979 

104     0 

59 

■973 

102  30  12 

•965 

a6 

Aldebaran 

W. 

98  57  35 

2949 

100  28  52 

2942 

102     0 

17 

■936 

103  31  50 

•929 

Mars 

W. 

59     1   15 

2926 

60  33     I 

2919 

62     4 

56 

291a 

63  37     0 

2905 

Pollux 

W. 

57     6  39 

2966 

58  37  34 

3957 

60     8 

41 

a949 

61  39  58 

3939 

Spica 

E. 

34  36     5 

79H 

33     4  17 

2918 

31  32 

21 

a9i3 

30    0  19 

2908 

Jupiter 

E. 

52  37  24 

2938 

51     5  53 

2931 

49  34 

14 

2926 

48     2  28 

2921 

Antares 

E. 

80     9  13 

3910 

78  37     7 

2903 

77     4 

52 

2896 

75  32  28 

2889  ■ 

Saturn 

E. 

94  54    7 

9931 

93   22   28 

2924 

91  50  39 

a9X7 

90  18  42 

•909 

37 

Mars 

W. 

71  19  37 

2868 

72  52  37 

2861 

74  25 

46 

9853 

75  59     5 

2846 

Pollux 

W. 

69  19  II 

2897 

70  51  34 

28S8 

72  24 

8 

2880 

73  56  53 

287a 

Regulus 

W. 

32  16  53 

a893 

33  49  21 

2882 

35  22 

3 

2872 

36  54  58 

a86i 

Jupiter 

E. 

40  22     0 

2896 

38  49  36 

2891 

37  17 

6 

2888 

35  44  32 

a885  1 

Antares 

E. 

67  48  II 

2852 

66  14  51 

2845 

64  41 

22 

2837 

63     7  42 

2830  ' 

Saturn 

E. 

82  36  35 

a873 

81     3  41 

2865 

79  30 

37 

2857 

77  57  23 

a849  , 

Venus 

E. 

112  29  31 

S242 

HI     4  12 

3235 

109  38 

44 

3226 

108   13     6 

5218  . 

28 

Mars 

W. 

83  48     5 

2808 

85  22  23 

«799 

86  56 

52 

2792 

88  31  31 

2784 

Pollux 

w. 

81  43  19 

2828 

83  17  10 

2821 

84  51 

II 

2812 

86  25  23 

2803  ; 

Regulus 

w. 

44  42  52 

t8n 

46  17     5 

2802 

47  51 

30 

2792 

49  26     8 

2783 

Antares 

E. 

55  16  55 

2791 

53  42  15 

2782 

52     7 

24 

a774 

50  32  22 

2766 

Saturn 

E. 

70     8  39 

2808 

68  34  22 

2Sor 

66  59 

55 

279a 

65  25  17 

2784 

Venus 

E. 

loi     2  24 

3»74 

99  35  44 

31G6 

98     8 

54 

3157 

96  41   53 

3147 

a  Aquilae 

E. 

107  41  18 

3340 

106  18     0 

3329 

104  54 

22 

33x3 

103  30  25 

3*97 

J 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
mth. 

P.L. 

P.L 

P.L. 

P.L. 

Name  and  Direction    1 

Midnight 

of 

xv»». 

of 

XVIIIh. 

of 

XKl^ 

of 

of  Object 

%^ 

Diff. 

Diff. 

Difi. 

DiflL 

•                    m 

0                • 

•                   m 

0         f         m 

22 

a  Arietis 

W. 

89     52     26 

S079 

91    21      Z 

3075 

92  49  41 

307a 

94  18  25 

906B 

Aldebaran 

W. 

57  14  16 

S117 

58  42     5 

3X11 

60  10     I 

3106 

61  38     3 

Sxox 

Regulus 

E. 

22  55     4 

Sisa 

21    27    57 

3x6a 

20     I     2 

3x74 

18  34  22 

3x90 

Spica 

E. 

76  40  34 

3065 

75  II  41 

306X 

73  42  44 

3058 

72  13  43 

3054 

Jupiter 

E. 

94  33  36 

3081 

93     5     3 

3078 

91  36  26 

S073 

90     7  44 

S069 

23 

a  Arietis 

W. 

loi  43  17 

3047 

103  12  31 

3043 

104  41  50 

5039 

106  XI  15 

3094 

Aldebaran 

W. 

68  59  51 

3073 

70  28  33 

306S 

71  57  22 

73  26  x8 

SO56 

Mars 

W. 

28  57  56 

3080 

30  26  30 

3069 

31  55  17 

3ofo 

33  24  16 

3052 

Spica 

E. 

64  47  24 

3033 

63  17  52 

3029 

61  48  15 

3024 

60  18  32 

30x8 

Jupiter 

E. 

82  42  58 

3048 

81  13  45 

3043 

79  44  25 

3038 

78  14  59 

3033 

Antares 

E. 

no  23  22 

3030 

108  53  46 

3035 

107  24     4 

3030 

105  54  x6 

30x5 

24 

a  Arietis 

W. 

113  39  52 

3009 

115     9  54 

30P3 

116  40     3 

2997 

1x8  10  19 

2993 

Aldebaran 

W. 

80  52  48 

3026 

82  22  29 

3020 

83  52  17 

3014 

85  22  13 

3008 

Mars 

W. 

40  51  42 

3oza 

42  21  40 

3004 

43  51  48 

2997 

45  22     4 

3989 

Pollux 

W. 

39  II     8 

3087 

40  39  33 

3075 

42     8  13 

3064 

43  37     7 

3053 

Spica 

E. 

52  48  21 

^993 

51   17  59 

2987 

49  47  30 

2981 

48  16  54 

3976 

Jupiter 

E. 

70  46  14 

3006 

69  16     9 

300X 

67  45  57 

2995 

66  15  38 

2989 

Antares 

E. 

98  23  37 

0987 

96  53     8 

«98i 

95  22  32 

2975 

93  51  48 

3969 

25 

Aldebaran 

W. 

92  53  50 

2975 

94  24  34 

3969 

95  55  26 

2963 

97  26  26 

2955 

Mars 

W. 

52  55  41 

9954 

54  26  51 

2947 

55  58  10 

2940 

57  29  38 

2933 

Pollux 

w. 

51     4  51 

3003 

52  35     I 

2993 

54     5  22 

3984 

55  35  55 

2975 

Spica 

E. 

40  42     6 

9947 

39  10  47 

294Z 

37  39  20 

293S 

36     7  46 

2930 

Jupiter 

E. 

58  42  16 

3961 

57  II   14 

fl9SS 

55  40     5 

2949 

54     8  48 

2943 

Antares 

E. 

86  16  II 

9937 

84  44  39 

2931 

83  12  59 

2924 

81  41  10 

39x7 

Saturn 

E. 

100  59  16 

3959 

99  28  12 

3952 

97  56  59 

294s 

96  25  37 

2939 

26 

Aldebaran 

W. 

105     3  32 

9933 

106  35  22 

39x6 

108     7  21 

3909 

109  39  28 

2903 

Mars 

W. 

65     9  13 

2898 

66  41  35 

3891 

68  14     6 

3883 

69  46  47 

3876 

Pollux 

W. 

63  II  27 

2931 

64  43     6 

3922 

66  14  57 

29x3 

67  46  59 

3903 

Spica 

E. 

28  28  10 

2903 

26  55  55 

2898 

25  23  34 

2894 

23  51     8 

289X 

Jupiter 

E. 

46  30  36 

39x6 

44  58  37 

2910 

43  26  31 

2905 

41  54  19 

3900 

Antares 

E. 

73  59  55 

2883 

72  27  13 

2875 

70  54  22 

3867 

69    21    21 

3860 

Saturn 

E. 

88  46  35 

3902 

87  14  19 

2895 

85  41  54 

3887 

84    9  19 

3880 

27 

Mars 

W. 

77  32  33 

3838 

79    6  XI 

283X 

80  39  59 

8833 

82  13  57 

aSxs 

Pollux 

W. 

75  29  48 

2862 

77     2  55 

2855 

78  36  12 

3846 

80    9  40 

3838 

Regulus 

W. 

38  28     7 

2831 

40     I  29 

2841 

41  35     4 

383X 

43     8  52 

383X 

Jupiter 

E. 

34  II  54 

2883 

32  39   13 

2880 

31     6  29 

2879 

29  33  43 

2877 

Antares 

E. 

61  33  53 

3821 

59  59  53 

2813 

58  25  44 

3807 

56  51  25 

2798 

Saturn 

E. 

76  23  59 

3842 

74  50  25 

2833 

73  16  40 

3825 

71  42  45 

■8x7 

Venus 

E. 

106  47  18 

3208 

105  21  20 

3301 

103  55  12 

3x92 

102  28  53 

3x83 

28 

Mars 

W. 

90     6  20 

2;  75 

91  41  20 

3767 

93  16  31 

2759 

94  51  53 

275X 

Pollux 

W. 

87  59  47 

2795 

89  34  22 

3785 

91     9     9 

2777 

92  44     7 

2769  ; 

Regulus 

W. 

51     0  58 

2773 

52  36     I 

37(53 

54  II  17 

2754 

55  46  45 

2744  : 

Antares 

E. 

48  57     9 

2758 

47  21  46 

2749 

45  46  II 

374X 

44  10  25 

2732 

Saturn 

E. 

63  50  28 

2775 

62  15  28 

2766 

60  40  16 

3758 

59     4  53 

2749 

Venus 

E. 

95  14*40 

3138 

93  47  17 

3129 

92  19  42 

31x9 

90  51  56 

3XX0 

a  Aquils 

E. 

102     6  10 

3383 

100  41  37 

3267 

99  16  47 

3254 

97  51  42 

324X 

38 
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AT  GREENWICH  APPARENT  NOON. 


s 

g 

^ 

S 

9 

o 

a 

rS 

«4 

«4 

O 

O 

K 

»s 

m 

ca 

Q 

Q 

Wed. 
Thur. 
Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
H 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascension. 


m 


22  48  51.13 
22  52  35.49 
22  56  19.37 

23  o  2.79 

23  3  45-79 
23  7  28.36 

23  II  10.54 

23  14  52.34 
23  18  33.78 

23  22  14.87 

23  25  5563 
23  29  36.09 

23  33  16.24 
23  36  56.12 

23  40  35-73 

23  44  15.10 

23  47  54-24 
23  51  33-i8 

23  55  11-92 

23  58  50-50 
o  2  28.93 

o  6  7.23 
o  9  45-43 
o  13  23.54 

o  17  1.60 
o  20  39.62 
o  24  17.64 

o  27  55.66 

o  31  33-73 
o  35  11.85 
o  38  50.06 

o  42  28.37 


Diff.  for 
X  Hour. 


■ 

9-358 
9338 
9-319 

9.301 
9.283 
9.266 

9.250 

9.234 
9.219 

9.205 
9.192 
9.179 

9.167 
9.156 
9.145 

9.135 
9.126 

9.118 

9.III 
9.105 
9.099 

9.094 
9.090 
9.087 

9.085 
9.084 
9.084 

9.085 
9.089 
9.091 
9.094 

9.099 


Apparent 
Declination. 


S.  7  32  57-5 
7  10  6.5 
647    9.4 

6  24  6.4 
6    057.9 

5  37  44-5 

5  14  26.4 
451  4-0 
4  27  37.9 

4  4  8-3 
3  40  35-7 
3  17    0.5 

2  53  23.^ 
2  29  43.9 
2    6    3.3 

I  42  21.7 
I  18  39.4 
o  54  56.8 

o  31  14.3 
S.  o  7  32.3 
N.  o  16    9.0 

0  39  49.0 

1  3  27.6 
I  27    4.4 

1  50  39.0 

2  14  II. 2 

2  37  40.5 

3  I  6.7 
3  24  29.4 

3  47  4^-4 
411    3.2 

N.  4  34  13.5 


Diff.  for 
X  Hour. 


+56.99 

57-25 
57.50 

+57-74 
57.96 

58.16 

+58.34 
58.51 

58.66 

+58.79 
58.91 

59.01 

+59.09 
59.16 
59.21 

+59-25 
5927 
59.27 

+59.26 

59.24 
59.20 

+59-14 
59.07 
58-99 

+58.89 
58.78 
58.66 

+58.52 

58.37 
58.21 

58.03 

+57-83 


Saml- 
diameter. 


6  10.46 
6  10.21 
6    9.96 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 


6 
6 
6 


6 
6 
6 
6 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


Equation  of 

Time, 

toba 

Added  to 

Apparent 

Tim& 


9.71 

9.45 
9.19 

8.93 
8.67 

8.41 

8.15 
7.88 
7.62 

7.35 
7.09 

6.83 


6  6.57 
6  6.30 
6    6.04 


5-77 
5-50 
523 


6  4.96 

6  4.69 

6  4.42 

6  4.15 

6  3.87 

6  3-59 


331 

3-03 

2.75 
2.47 


65.43 
65.36 

65.29 

65.23 

65.17 
65.11 

65.05 
64.99 

64-93 

64.88 
64.83 
64.79 

64-75 
64.71 

64.67 

64.64 
64.61 

64-59 

64-57 
64-55 
64-53 

64.52 
64.51 
64.50 

64.49 

64-49 
64.49 

64.49 

64-49 
64.50 

64.51 


16     2.18 1  64.52 


m       ■ 
2    31-54 

2  19.37 
2      6.73 

I  53-64 
I    40.12 

I  26.18 
I    11.84 

o  57-13 
o  42.06 

o  26.64 
o  10.89 

9  54-84 

9  38-48 
9  21.85 

9    4-96 

8  47.82 
8  30.46 
8  12.89 

7  55.13 
7  37-20 

7  19-13 

7  0.93 
6  42.62 
6  24.24 

6    5-79 

5  47-31 
5  28.82 

5  10.35 
4  51.91 
4  33-53 
4  15-23 

3  57.04 


Diff.  for 
X  Hour. 


a 
0.497 

0.517 

0.536 

0.554 
0.572 

0.589 

0.605 
0.620 
0.635 

0.649 
0.662 
0.675 

0.687 
0.696 
0.709 

0.719 
0.728 
0.736 

0.743 
0.750 
0.756 

0.761 
0.764 
0.767 

0.769 
0.770 
0.770 

0.769 
0.767 
0.764 
0.760 

0.755 


NoTK. — ^The  mean  ivwi  of  sennidiameter  passing  may  be  found  by  subtracting  c.iS  from  the  sidereal  tima^ 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  aouth  declinationi  art  deeraaaing,  north 

declinations  increasing. 


IL 


MARCH,  1899. 


89 


• 

AT  GREENWICH  MEAN  NOON. 

" 

THE  SUN'S 

1 

1 

1 

1 

1 

1 

Bqnatlon  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

DlflELfor 
xHonr. 

Sideretl 

Time, 

or 

Right  Ascension 

of 

Mean  Son. 

Apparent 
Right  Ascensioa 

Diff.  for 
X  Hour, 

Apparent 
Declination. 

Die  for 
I  Hour. 

Wed. 
Thur. 
Frid- 

I 

2 

3 

h     m        s 
22  48   49.18 

«2  52  33-57 

22   56    17.49 

• 
9.360 
9.340 
9.320 

•       *         « 

S.   7  33    9.5 
7  10  18.4 

6  47  21.0 

m 
+56.99 
57-26 

57-51 

m        ■ 
12    31.64 

12    19.48 

12      6.84 

• 
0.496 

0.516 

0.536 

h      m        • 

22  36  17-54 
22  40  14.09 
22  44  10.64 

Sat 

SUN. 
Mon. 

4 

5 
6 

23      0      0.95 

23     3  43-98 

23      7    26.60 

9.301 
9.284 
9.267 

6  24  17.9 
6     I     9.3 

5  37  55'^ 

+57-75 
57-97 
58.17 

II  53-75 
II  40.23 

II  26.29 

0.555 

0.572 

0.589 

22  48    7.20 

22  52     3.75 
22  56    0.30 

Tues. 
Wed. 
Thur. 

7 
8 

9 

23    II      8.82 
23    14   50.66 
23    18   32.14 

9.251 
9.236 

9.221 

5  H  37.3 
4  51  148 
4  27  48.4 

+58.35 
58.52 

58.67 

II  11.96 

10  57.25 
10  42.17 

0.605 
0.620 
0.635 

22  59  56.86 

23  3  53-41 
23    7  49-96 

Frid. 
Sat 

SUN. 

lO 

II 

12 

23    22    13.27 
23    25    54.08 

23  29  34-57 

9.207 
9.194 
9. 181 

4    4  18.6 
3  40  45-8 
3  17  IO-3 

+58.80 
58.92 
59.02 

10  26.75 

10    II.OI 

9  54-95 

0.649 
0.663 
0.675 

23  II  46.52 

23  15  4307 
23  19  39-62 

Mon. 
Tues. 
Wed. 

13 
H 
15 

23  33  14-77 
23  36  54-69 
23  40  34-35 

9.169 
9.158 

9. 147 

2  53  32.7 
2  29  53.2 

2     6  12.3 

+59.10 

59.17 
59.22 

9  38.60 
9  21.96 

9    5-07 

0.687 
0.698 
0.709 

23  23  36.17 
23  27  32.73 
23  31  29.28 

Thur. 

Frid. 

Sat 

i6 

17 
i8 

23  44  13-76 
23  47  52.95 
23  51  31-93 

9.137 
9. 128 

9.120 

I  42  30.4 
I  18  47.8 

0  55     4-9 

+59.26 
59.28 
59.28 

8  47-93 
8  30.56 

8  12.99 

0.719 
0.728 
0.736 

23  35  25.83 
23  39  22.38 
23  43  18.94 

SUN. 

Mon. 

Tues. 

19 

20 
21 

23  55  10-72 

23  58  49-34 
0    2  27.82 

9.113 
9.106 

9.100 

0  31  22.2 

S.   0     7  39.8 
N.  0  16     1.7 

+59.27 
5925 
59.21 

7  5523 
7  37.30 
7  19.22 

0.744 
0.750 
0.756 

23  47  15-49 
23  51  12.04 

23  55    8.60 

Wed. 
Thur. 
Frid. 

22 
23 
24 

0    6    6.17 
0    9  44.41 
0  13  22.57 

9.095 
9.092 
9.089 

0  39  42.1 

1  3  21.0 
I  26  58.1 

+59.15 
59.08 

59.00 

7     1.02 
6  42.71 
6  24.32 

0.761 
0.765 
0.767 

23  59    5-15 
0    3     1.70 

0    6  58.26 

Sat. 

SUN. 

Mon. 

25 
26 

27 

0  17    0.68 
0  20  38.75 
0  24  16.81 

9.087 
9.086 
9.086 

1  50  33.0 

2  14     5-5 
2  37  35-1 

+58.90 

58.79 
58.67 

6    5.87 

5  47-39 
5  28.90 

0.769 
0.770 
0.770 

0  10  54.81 
0  14  51.36 
0  18  47.91 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 
30 
31 

0  27  54.88 
0  31  32.99 
0  35  II. i6 
0  38  49.41 

9.087 
9.089 
9.092 
9.096 

3     I     1.6 
3  24  24.7 

3  47  44-0 

4  10  59-0 

+58.53 
58.38 

58.22 

58.04 

5  10.41 

4  51-97 
4  33-59 
4  15-29 

0.769 
0.767 
0.764 
0.760 

0  22  44.47 
0  26  41.02 

0  30  37.57 
0  34  34.12 

Sat 

32 

0  42  27.77 

9.101 

N.  4  34    9-7 

+5784 

3  57-09 

0.756 

0  38  30.68 

Now.— T 
TI 

besei 
dacri 

nidiameter  for  meai 
n  4-  prefixed  to  the 
sasiiiK,  north  declinj 

1  QOOQ  may 
hourly  chan 
itions  Incxei 

be  assumed  the  sam< 
ge  of  decliuation  iad 
tsing. 

>  as  that  for 
tcates  that  s 
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N. 


9     4 
8  56 

8  48 

8  40 

8  32 

8  24 

8  15 
8     7 


7 

7 

7 

7 

7 

7 

7 
6 

6 

6 

6 

6 

6 

6 


58 
50 
41 
33 

24 

15 
6 

57 
48 

39 
30 

21 
II 

a 


5  52 
5  43 


WEDNESDAY  aa. 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


a 

4 

5 

7 

9 
II 

13 

15 

17 

19 
21 

23 
24 


2.85 

x.94oa 

U.i 

59.19 

X.9377 

55.38 

x.935a 

51.42 

I. 93*8 

47.32 

X.9304 

43.07 

x.9a8o 

38.68 

X.9257 

34-15 

X.9233 

29.48 

X.93ZX 

24.68 

X.9189 

19.75 

X.9167 

14.69 

X.9146 

9.50 

X.9X25 

4.19 

1.9x04 

58.75 

X.9083 

53.19 

X.9063 

47.51 

X.9044 

41.72 

X.9025 

35.81 

X.9007 

29.80 

X.8989 

23.68 

X.8971 

17.45 

X.8953 

II. 12 

1.8937 

4.69 

1.8920 

58.16 

1.8904 

N.I 

5 

5 

5 

5 

4 

4 

4 

4 

4 

4 

3 

3 

3 

3 

3 

3 
2 

2 

2 

2 
2 

I 
I 
I 
I 


33 
24 

14 
4 
54 
44 
34 
24 
14 
4 

54 
43 
33 
23 
12 

2 

51 
40 
30 

19 

8 

57 
47 
36 
25 


23.6 

29.3 
30.2 

26.3 

17.6 

4.1 
46.0 

23.2 

55.9 

23-9 

47.4 
6.4 

ai.o 

31.1 
36.9 
38.3 

35.4 

28.2 

16.8 

1.3 
41.6 

17.8 

49.9 
18.0 


42.1 

2.3 

18.5 

30.9 
39.4 
44.2 
45-2 

42.4 
36.0 

26.0 

12.3 

55.1 

34.4 
10.2 

42.6 

II. 6 

37.2 

59.4 
18.4 

34-2 

46.7 

56.1 

2.3 
5.4 
5-5 


7.863 

7.945 
8.02s 
8.X05 
8.18s 
8.263 
8.54X 
8.4x7 

8.494 
8.571 
8.646 
8.720 

8.794 
8.867 
8.940 
9.0x2 
9.084 

9.155 
9.224 

9.293 
9.362 

9.43X 
9.498 
9.565 


9.^1 
9.697 
9.762 
9.826 
9.889 
9.952 
XO.OZS 
10. 077 

XO.X37 
XO.Z97 
10.257 
XO.3Z6 

XO.374 
10.43a 
XO.488 

XO.545 
XO.602 
XO.657 
XO.710 
XO.764 
XO.817 
X0.870 
XO.922 

XO.973 
XX.  023 


Hoor. 


O 

I 

a 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 


Right 
Ascensioa 


Diff.  for 
z  Minute. 


Declinatioa 


DiflLfor 
z  Minute. 


THURSDAY  23. 


h 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 
10 

10 

10 

10 

10 


10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 


m 

24 
26 

28 

30 

32 

34 
36 
38 
40 

41 
43 
45 
47 
49 
51 
53 
55 
56 
58 
o 
2 

4 
6 

8 


9 

II 

13 

15 

17 

19 
21 

23 

24 

26 

28 
30 
32 

34 
36 

37 
39 
41 
43 
45 
47 
49 
51 
52 

54 


■ 
58.16 

51.54 
44.82 
38.02 

31.13 

24.16 

17. 1 1 

9.97 
2.77 

55.49 
48.14 

40.72 

33.24 

25.70 

18.10 

10.44 

2.73 
54.97 

47.17 
39.32 

31.43 

23.51 

15.56 

7.57 


8904 

8888 
8873 
8859 
8845 
8832 
8818 
8805 

8793 
878X 

8769 
8758 
8748 
8738 
8728 
8719 
87ZZ 
8703 
8696 
8688 
8682 
8677 
8672 
8666 


N. 


II  25 
II  14 
II  2 
10  51 
10  40 
10  29 
10  18 
10    6 


9 
9 
9 
9 
9 


55 
43 
32 
20 

9 


8  57 
8  46 

8  34 
8  22 
8  II 


N. 


7 

7 

7 

7 

7 
6 


59 

47 

35 

23 
II 

59 


FRIDAY  24, 


59.55 

X.8662 

51.51 

X.8657 

43.44 

X.8654 

35.36 

x.865a 

27.26 

X.8649 

19.15 

X.8647 

11.03 

X.8646 

2.90 

X.8645 

54.77 

X.8645 

46.64 

x.8646 

38.52 

x.8646 

30.40 

x.8647 

22.29 

1.8649 

14.19 

X.8652 

6.  II 

X.8655 

58.05 

X.8658 

50.01 

Z.8662 

42.00 

•X.8667 

34.02 

X.8672 

26.07 

X.8678 

18.16 

X.8684 

10.28 

X.869X 

2.45 

1.8699 

54.67 

1.8707 

46.93 

1.8715 

N. 


6  47 
6  35 
6  23 

6  II 


5 

5 

5 

5 

5 

4 

4 

4 

4 

4 

3 

3 

3 

3 

3 
a 

a 

a 

a 


59 

47 

34 
22 

10 
58 
45 

33 
21 

8 
56 
43 

31 
18 

6 

53 

41 
28 

16 


N. 


2     3 

I  50 


5.5 
2.6 

56.8 

48.0 

36.3 
21.8 

4.4 

44.3 
21.5 
56.0 
27.8 

57.1 
23.8 

48.0 

9.7 
28.9 

45.7 
0.2 

12.4 

22.3 

30.0 

35.5 
38.8 

40.0 


39.3 

36.5 
31.6 

24.9 
16.2 

5.7 

53.4 

39.3 

23.5 
6.0 

46.9 
26.2 

3.9 
40.1 

14.9 

48.3 
20.3 

51.0 
20.4 

48.6 
15.6 

41.5 

6.3 
30.0 

52.8 


I 


XX. 023 
XX.072 

XX.X92 

XX.X7X 
xx.ax8 
XZ.966 

XX. 3x2 

XX.357 

XX.402 

".447 
XX.49X 

XI. 533 
XI.576 
XX. 617 
XI. 659 
XX.700 
XX. 739 

11.777 

XI.8I6 
11.853 

XX. 890 

XI.927 

XX. 962 

XX.996 


la.029 

12.064 
X2.097 

X2.Z28 
X2.X60 
X2.X90 
X2.220 
X2.249 
X2.277 
X2.3OS 
Xa.339 
Xa.358 
Xa.384 

X2.408 
X2.432 
la.455 
xa.477 

X2.499 
x2.5ao 
X2.540 
X2.559 

xa.577 
X2.596 

X2.612 

12.628 
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XI. 


GREENWICH  MEAN  TIME. 


Hour. 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 
IX 
12 

13 

14 

15 
i6 

17 

i8 

19 

20 
21 
22 

23 

24 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Right 
Ascension. 


Diff.  for 
X  Mtnuto. 


Declination. 


DifF.  for 
z  Minute. 


SATURDAY  25. 


h     m 

O  54 
o  56 

o  58 

o 

2 

4 
6 

7 

9 
II 

13 

15 

17 

19 
21 

22 
24 
26 
28 
30 
32 
34 
36 
38 


8 
46.93 

39-25 
31-62 

24.05 

16.54 

9.10 

1-73 
54-43 
47.21 
40.07 
33.01 
26.03 

19.15 
12.36 

5-67 
59.07 
52.58 
46.19 

39.91 

33.75 
27.71 

21.78 

15.98 

10.30 


.8715 

.8784 

.8733 

.8743 

.8754 
•8766 

.8777 
.8790 
.8803 
.88x7 
.8830 

.8845 
.8861 

.8877 
.889a 
.8909 

.8927 

.8944 
.8963 

.8983 
■9008 
.9098 

.9043 
.9065 


e 

N.  I 

X 

I 
I 
I 
o 
o 
o 
N.  o 
S.  o 
o 
o 
o 
o 

X 

I 
I 
I 
I 

2 
2 
2 
2 

S.  3 


SUNDAY  26. 


40 

41 
43 
45 
47 
49 
51 
53 
55 
57 

59 

I 

3 

5 

7 
8 

10 

12 

14 
16 

18 

20 

22 


2  24 

2  26 


4.76 

59-35 
54.08 
48.94 

43.95 
39-" 
34.42 
29.88 
25.50 
21.28 

17-23 

13-34 
9.62 

6.08 

2.71 

59-53 

56.53 

53-71 
51.09 

48.66 

46-43 
44.39 
42.56 
40.94 

39.53 


1.9087 
Z.91X0 

1.913a 
X.9156 

x.9xSt 

x.9ao6 

1.9831 

x.9a57 
1.9883 

1.93XX 
1.9338 
X.9366 

X.9395 
X.9424 

I.94S4 
1.9485 
1.9515 
1.9547 
x.95;9 
1.96x8 

1.9644 
X.9677 

i.97xa 
1.9747 
x.978a 


S. 


52.8 
14.6 

35.5 
55.5 
14.7 
33.2 
51.0 
8.1 
24.6 

19-5 
4.1 

49.1 

34.5 
20.3 

6.4 

52.8 

39.4 
26.2 

13. 1 
0.0 

46.9 

36  33.8 

49  20.5 

2     7.x 


50 
38 

25 

12 

o 

47 

34 
22 

9 

3 
16 

28 
41 
54 
7 
19 
32 

45 
58 
II 

23 


3 
3 
3 
3 

4 

4 

4 

4 

4 

5 

5 

5 

5 
6 

6 

6 

6 

6 

7 
7 
7 
7 

7 

8 


14 
27 
40 

53 

5 

18 

31 
44 
56 

9 
22 

34 

47 
o 

12 

25 

38 

50 

3 

15 

28 

40 
53 
5 


S.  8  17 


53-4 

39-5 

25.3 
10.8 

55.8 

40.3 

24-3 
7.6 

50.3 
32. 

13. 

53. 

33- 
II. 9 

49.4 

25.9 

1.3 

35.5 

8.5 
40.1 

10.4 

39-2 
6.6 

32.4 
56.6 


3 
5 
9 
4 


za.G88 
za.644 
xa.659 
ia.673 
za.686 

xa.697 
xa.709 
za.7ao 
xa.730 

ia.739 
xa.747 

xa.753 
ia.760 
18.766 

xa.771 
ia.775 
X3.778 
za.781 
xa.78a 
xa.78a 
za.782 
18. 780 

18. 777 
xa.774 


Z9.770 

18. 766 

Z8.76I 

xa.754 

X8.746 

18. 737 
13.727 
13.717 
13.706 
xa.693 
18. 680 
X3.666 
13.650 
12.633 
X3.6x7 

ia.599 
xa.580 
X8.S60 

xa.538 
xa.5x6 
xa.49a 

13.468 

X8.443 
xa.417 

18. 389 


Hour. 


O 

x 

2 

3 

4 

5 
6 

7 

8 

9 
10 

XI 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


o 

I 

2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
x6 

17 
18 

19 
20 

21 

22 

23 
24 


Right 
Ascension. 


DiflLfbr 
z  Minute. 


Declinatioa 


Diff.  for 
z  Miaate. 


MONDAY  27. 


h  m 
2  26 
2   28 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
3 
3 

3 
3 
3 
3 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 


30 
32 

34 
36 
38 
40 
42 

44 
46 
48 
50 
52 

54 

56 

58 

o 

2 

4 

7 

9 
II 

X3 


15 
17 
19 

21 

23 
25 
27 
29 
32 

34 
36 

38 
40 
42 

44 
46 

49 

51 

53 

55 

57 

59 
2 

4 
6 


a 
39-53 
38.33 
37-35 
36.58 
36.04 

35.72 
35.63 
35.78 
36.16 

36.77 
37.62 

38.72 
40.06 

41.65 
43.50 
45.60 

47-95 

50.57 

53-45 
56.60 

o.ox 

3.70 

7.66 

XI.89 


a 

x.978a 

1.98x8 

1.9854 
1.9891 
x.99a8 
1.9966 

8.0005 

8.0044 

8.0088 

8.0X38 
8.0X68 
8.O8O3 
8.0344 
8.0387 

a. 0329 
8.037Z 
8.04x4 
3.0458 
8.050a 
a. 0547 
a. 0593 
8.0637 
8.0683 
3.0738 


S. 


s. 


8  17 
8  30 

8  42 

8  54 

9  7 
19 
31 
43 
56 

8 
20 
32 

44 

56 

8 

20 

31 

43 

55 

7 
18 

30 

41 

53 


9 
9 

9 

9 
o 

o 

o 

o 

o 

I 

I 

I 

I 

I 

2 
2 
2 

3 
2 


TUESDAY  28. 


16.40 
21.19 
26.27 
31.63 

37.27 
43.21 

49-44 

55-96 

2.78 

9.90 

17-32 

25-03 
33.06 

41.39 
50.02 

58.96 
8.21 

17.77 
27.65 

37.84 

48.34 
59.16 

10.30 

21.76 

33-54 


8.0775 
8.0888 
a. 0870 
3.0917 
a. 0965 

8.  XOX4 

a.xo63 
a.zxia 
a.xi6a 

a.X3X8 

a.x36i 

3.X3X8 

a.x363 
3.X4Z3 
a. 1464 
3.15x6 
3.X567 
a.i6ao 
3.167a 
3.1724 

2. X830 
3.1883 

3. 1937 
3.1990 


S. 


s. 


3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 
6 

6 

6 

6 

6 

7 
7 
7 


4 
16 


49 

I 

12 


23 
34 

45 


9 
20 

30 


56.6 
19. 1 

39-9 

58.9 
16. 1 

31.3 

44.5 

55.7 

4-7 
XI. 6 

16.2 

18.5 

18.4 

15.9 
10.8 

3.1 

52.8 

39.8 

23.9 

5.2 

43.6 

19.0 

51.3 
20.5 


46.4 

9-1 

27  28.4 

38  44.3 

56.7 

5.6 

10.8 


12.3 

10. 1 

4.0 

55  53.9 

6  39.9 
17  21.8 

27  59.5 
38  330 

49  2.2 
59  27.0 

47.4 

3.3 

14.6 

40  21.2 

50  23.1 
o  20.1 

10  12.3 

19  59.5 


13.389 
X3.36X 

13. 333 
Z3.303 
Z3.870 
X8.337 

Z3.ao3 
Z3.X68 

Z3.Z33 

X3.096 
X3.058 

X3.0X8 

zx.sy78 

11.937 
XX. 893 

XX. 850 
XX.806 
11.759 

XX.7X3 

XX.664 
XX. 6x5 

11.564 

XX.SX3 

11.459 


11.405 

XI. 350 
xx.a93 
11.336 

11.177 
XX.XZ7 

IX. 036 
10.994 
Z0.93X 
XO.865 

10.799 
10.73a 
ZO.663 

10.593 
zo.  53a 
10.450 

10.377 

xo.3oa 
10.337 
xo.  X49 
X0.071 

9.991 
9.9x0 
9.838 

9.74: 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Honr 

RiKht 

Diff.  for 

Declinstion. 

Diff.  for 

Hoar. 

Right 

Diff.  for 

Declinatioa 

Diff.  for 

AAwUA* 

Ascension. 

X  Minute. 

A^  ^0  ^m  ••♦•  ^w  ••  ^»  •*• 

1  Minnte. 

Ascension. 

I  Minute. 

1  Minute. 

WE 

DNESD 

AY  29. 

FRIDAY  31. 

h    m       s 

• 

e         *         » 

m 

h    m        8 

s 

e 

f         m 

w 

o 

14     6  33. 54 

a. 1990 

S.I7    19    59.5 

9.745 

0 

15   58     9.09 

9.4403 

S.23 

8  28.0 

4.338 

X 

14     8  45*64 

a. 2043 

17    29    41.7 

9.660 

I 

16     0  35.62 

8.4448 

23 

12  43.7 

4.198 

2 

14  10  58.06 

a. 2097 

17    39     18.7 

9.574 

2 

16      3      2.39 

8.4481 

23 

16  51. 1 

4.058 

3 

14  13  10.80 

2.8150 

17    48    50.6 

9.487 

3 

16     5  29.39 

8.4519 

23 

20  50.0 

3.911 

4 

14  15  23.86 

2.2304 

17    58    17.2 

9.998 

4 

16     7  56.62 

a.4557 

23 

24  40.4 

3.769 

5 

14  17  37.25 

a.  2258 

18     7  38.4 

9*309 

5 

16  10  24.07 

8.4593 

23 

28  22.3 

3.627 

6 

14  19  50.96 

2.231a 

18  x6  54.3 

9. 8x8 

6 

16  12  51.74 

a.4629 

23 

31  55.7 

3.485 

7 

14   22      4.99 

a.2366 

18  26     4.6 

9.196 

7 

16  15  19.62 

8.4664 

23 

35  20.5 

3.341 

8 

14   24    19.35 

2.2420 

18  35     9.4 

9.033 

8 

16  17  47.71 

8.4698 

23 

38  36.6 

3.195 

9 

14   26   34.03 

«.2474 

18  44     8.5 

8.938 

9 

16  20  16.00 

8.4731 

23 

41  43-9 

3.Q50 

lO 

14   28   49.04 

2.2528 

18  53     2.0 

8.843 

10 

16  22  44.48 

8.4763 

23 

44  42.6 

8.904 

ZI 

14   31      4.37 

2.2583 

19     I  49.6 

8.745 

II 

16  25  13.16 

a.4795 

23 

47  32.4 

8.757 

12 

14  33  20.02 

2.2636 

19  10  31.4 

8.647 

12 

16  27  42.02 

3.4836 

23 

50  13.4 

3.609 

13 

14  35  36.00 

a. 2690 

19  19     7.3 

8.547 

13 

16  30  11.07 

8.4856 

23 

52  45.5 

8.46X 

14 

14  37  52.30 

a. 2744 

19  27  37.1 

8.446 

14 

16  32  40.29 

a.4884 

23 

55     8.7 

8.318 

15 

14  40     8.93 

a.  2797 

19  36     0.8 

8.344 

15 

16  35     9.68 

8.4918 

23 

57  23.0 

8.X63 

i6 

14  42  25.87 

2.2851 

19  44  18.4 

8.348 

16 

x6  37  3924 

8.4940 

23 

59  28.3 

8.0X8 

17 

14  44  43.14 

2.2905 

19  52  29.8 

8.137 

17 

16  40     8.96 

8.4966 

24 

I  24.5 

i.86a 

i8 

14  47     0.73 

a. 2958 

20    0  34.8 

8.03X 

18 

16  42  38.83 

8.4991 

24 

3  ".7 

1.7x1 

19 

14  49  18.64 

2.301a 

20     8  33.5 

7.9«4 

19 

16  45     8.85 

8.5015 

24 

4  49.8 

1.559 

'    20 

14  51  36.87 

2.3064 

20  16  25.7 

7.8x6 

20 

16  47  39.01 

8.5037 

24 

6  18.8 

1.407 

21 

14  53  55.41 

2. 31 17 

20  24  11.4 

7.707 

21 

16  50     9.30 

8.5060 

24 

7  38.6 

1.854 

22 

14  56  14.27 

2.3170 

20  31  50.5 

7.597 

22 

16  52  39.73 

3.5083 

24 

8  49.3 

1.108 

23 

14  58  33.45 

a.32M 

S.20  39  23.0 

7.485 

23 

16  55  10.28 

8.5103  1S.24 

9  50.8 

0.948 

TH 

[ursd; 

^Y  30. 

SATUl 

^DAY,  APRIL  I. 

O 

I 

15    0  52.94 
15    3  12.75 

2.3275 
2.3337 

S.20  46  48.7 
20  54     7.6 

7.378 
7.857 

o| 

16  57  40.95 

S.518X    S.24 

10  43.1 

0.794 

2 

15     5  32.86 

3.3377 

21     I  19.6 

7.143 

3 

15    7  53.28 

2.3439 

21     8  24.7 

7.026 

*     4 
5 

15  10  14.01 

15    X2    35.05 

3.3481 

21   15  22.7 

6.908 

8.3531 

21  22  13.6 

6.789 

PHASES 

OF  THE  MOON. 

6 
7 

15    14    56.38 
15    17    18.02 

3.3581 
2.3631 

21  28  57.4 
21  35  34.0 

6.670 
6.548 

8 

15    19    39.95 

2.3680 

21  42     3.2 

6.436 

d 

h      m 

9 

15   22      2.18 

2.3739 

21  48  25.1 

6.303 

C 

Last  Quartei 

r     •     •     .  Mar.       4  16    6.6  1 

lO 

15   24   24.70 

2.3778 

21  54  39.6 

6.179 

• 

New  Moon 

.     II 

7  52.8 

II 

15    26   47.52 

2.3827 

22     0  46.6 

6.054 

3) 

First  Quarte 

r    •     •     •     • 

.     18   ] 

5  23.8 

12 

1  ^3 

15   29    10.62 
15    31    34.01 

3.3874 
3.3981 

22      6   46.1 
22    12   37.9 

5.987 
5.800 

0 

Full  Moon 

•     26  ] 

[8  18.5 

14 
15 

15  33  57.67 
15  36  21.62 

8.3967 
2.4014 

22    18    22.1 
22    23    58.5 

5.678 
5.54a 

i6 

15  38  45.84 

8.4059 

22    29    27.1 

5.418 

d       h 

17 

15  41  10.33 

2.4104 

22  34  47.9 

5.380 

c 

Perigee    . 

Mar. 

9     9-9 

i8 

15  43  35.09 

2.4x49 

22    40      0.7 

5.147 

c 

Apogee    . 

.     .      21     6.6 

19 

15  46     0.12 
15  48  25.41 

8.4193 

22  45     5.5 

5.013 
4.879 

^^ 

A      ^^ 

20 

2.4236 

22    50      2.3 

21 

15  50  50.95 

8.4878 

22    54    51.0 

4.744 

22 

15  53  16.75 

8.4381 

22    59    31.6 

4.607 

23 

15  55  42.80 

8.436a 

23     4     3.9 

4.470 

24 

15  58     9.09 

8.440a 

S.23     8  28.0 

4.33a 

50 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

9 

P.L. 

P.  L. 

P.L. 

P.  u 

~g 

Name  and  Direction 

Noon 

• 

of 

Illh. 

of 

Vlh. 

of 

ix*». 

of 

Q 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

e         $ 

m 

9              t               H 

•       * 

m 

•       *       •» 

I 

Pollux 

W. 

94  19 

16 

2760 

95  54  37 

2750 

97  30 

10 

274X 

99     5  55 

2733 

Regulus 

W. 

57  22 

26 

a735 

58  58  20 

a7a5 

60  34 

27 

27x6 

62  10  46 

2705 

Antares 

E. 

42  34 

28 

VM 

40  58  20 

27x5 

39  22 

0 

2706 

37  45  28 

269R 

Saturn 

E. 

57  29 

18 

2741 

55  53  32 

2731 

54  17 

33 

2722 

52  41  22 

27x3 

Venus 

E. 

89  23 

58 

310Z 

87  55  49 

3090 

86  27 

27 

308Z 

84  58  54 

3070 

a  Aquilse 

E. 

96  26 

21 

3338 

95     0  45 

38X7 

93  34 

56 

3206 

92     8  54 

3x9s 

2 

Regulus 

W. 

70  15 

44 

2655 

71   53  25 

264s 

73  31 

19 

■634 

75     9  28 

2684 

Saturn 

E. 

44  37 

23 

36G6 

42  59  57 

2656 

41  22 

18 

2646 

39  44  26 

8637 

Venus 

E. 

77  32 

56 

3018 

76     3     5 

3007 

74  33 

I 

2996 

73     2  43 

2985 

a  Aquilse 

E. 

84  55 

48 

315a 

83  28  41 

3145 

82     I 

26 

3x38 

80  34     3 

3133 

3 

Regulus 

W. 

83  23 

51 

2569 

85     3  28 

2558 

86  43 

21 

2346 

88  23  30 

8535 

Spica 

W. 

29  21 

6 

2576 

31     0  34 

2564 

32  40 

19 

2551 

34  20  22 

2538 

Venus 

E. 

65  27 

40 

2927 

63  55  56 

29x5 

62  23 

56 

2903 

60  51  41 

2891 

a  Aquilae 

E. 

73  15 

50 

3x19 

71  48     3 

3xx8 

70  20 

15 

3x19 

68  52  28 

3Z2Z 

Sun 

£. 

"o  53 

6 

29x2 

109  21     2 

2900 

107  48 

43 

2887 

106  16     8 

2875 

4 

Spica 

W. 

42  44 

59 

4475 

44  26  47 

2463 

46     8 

52 

2450 

47  51  15 

8438 

Jupiter 

W. 

25  26 

8 

2563 

27     5  54 

2538 

28  46 

14 

2517 

30  27     4 

8497  1 

Venus 

E. 

53     6 

32 

2829 

51  32  42 

2816 

49  58 

35 

1803 

48  24  II 

2791 

a  Aquilse 

E. 

61  34 

48 

31S4 

60     7  44 

3x67 

58  40 

55 

3181 

57  14  23 

3198 

Sun 

E. 

98  29 

12 

28zx 

96  54  59 

2799 

95  20 

30 

2786 

93  45  44 

8773 

5 

Spica 

W. 

56  27 

36 

a376 

58  II  45 

2364 

59  56 

12 

2351 

6i  40  57 

8339  1 

Jupiter 

W. 

38  57 

50 

24x0 

40  41   II 

2394 

42  24 

55 

2379 

44     9     0 

83«4   1 

Venus 

E. 

40  28 

2 

2726 

38  51  57 

27x4 

37  15 

36 

S701 

35  38  58 

2688 

Sun 

E. 

85  47 

39 

2709 

84  II  II 

2696 

82  34 

26 

1684 

80  57  24 

1670 

6 

Spica 

W. 

70  29 

2 

2280 

72  15  31 

22:9 

74     2 

16 

2258 

75  49  18 

8246 

Jupiter 

W. 

52  54 

34 

2296 

54  40  40 

2283 

56  27 

4 

22/0 

58  13  47 

2259 

Antares 

W. 

24  54 

32 

2291 

26  40  45 

8279 

28  27 

16 

2266 

30  14    6 

8253 

Sun 

E. 

72  47 

58 

2609 

71     9  15 

2597 

69  30 

16 

2585 

67  51     I 

8574 

7 

Spica 

W. 

84  48 

29 

2x94 

86  37     5 

2x83 

88  25 

55 

2176 

90  14  58 

2x67 

Jupiter 

W. 

67  11 

41 

9202 

69     0     5 

2x92 

70  48 

44 

2x82 

72  37  38 

8x73 

Antsires 

W. 

39  12 

42 

2197 

41     I   14 

2x87 

42  50 

I 

2177 

44  39     3 

2169 

Sun 

E. 

59  31 

2 

2522 

57  50  19 

2JI3 

56    9 

24 

8504 

54  28  16 

8495 

8 

Jupiter 

W. 

81  45 

26 

ax34 

83  35  34 

2126 

85  25 

53 

2X20 

87  16  21 

2X15 

Antares 

W. 

53  47 

25 

2129 

55  37  40 

2122 

57  28 

5 

2x16 

59  18  40 

■III 

Saturn 

W. 

38  35 

6 

2x46 

40  24  55 

2139 

42  14 

54 

2x33 

44     5     3 

2x26 

Sun 

E. 

45  59 

53 

2462 

44  17  46 

2457 

42  35 

32 

2453 

40  53  12 

8449 

9 

Antares 

W. 

68  33 

25 

2091 

70  24  38 

2088 

72  15 

55 

2067 

74     7  14 

•086 

Saturn 

W. 

53  17 

52 

210S 

55     8  44 

2X03 

56  59 

39 

sxox 

58  50  37 

2099 

Sun 

E. 

32  20 

50 

2448 

30  38  24 

2453 

28  56 

5 

8459 

27  13  54 

2467 

13 

Sun 

W. 

22  59 

50 

2735 

24  35  43 

2741 

26  11 

28 

8749 

27  47    3 

8759 

Aldebaran 

E. 

54    7 

5 

2380 

52  23     I 

2397 

50  39 

22 

24x7 

48  56  II 

8437 

Mars 

E. 

95    4 

22 

2381 

93  20  20 

2397 

91  36 

41 

84»3 

89  53  25 

243X 

Pollux 

E. 

95  58 

54 

2362 

94  14  24 

2376 

92  30 

15 

2392 

90  46  29 

S406 

XIV. 
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13 


LUNAR  DISTANCES. 


Name  and  Direction 
of  Object 


Pollux  W. 

Regulus  W. 

Antares  £ . 

Saturn  E  . 

Venus  E  . 

aAquilse  E  . 

Regulus  W. 

Saturn  £ . 

Venus  E  . 

a  Aquils  £  . 

Regulus  W. 

Spica  W. 

Venus  E  . 

a  Aquilse  E  . 

Sun  £ . 

Spica  W. 

Jupiter  W. 

Venus  E  . 

a  Aquilse  £  . 

Sun  £  . 

Spica  W. 

Jupiter  W. 

Venus  £ . 

Sun  £. 

Spica  W. 

Jupiter  W. 

Antares  W. 

Sun  £ . 

Spica  W. 

Jupiter  W. 

Antares  W. 

Sun  £. 

Jupiter  W. 

Antares  W. 

Saturn  W. 

Sun  £. 

Antares  W. 

Saturn  W. 

Sun  £. 

Sun  W. 

Aldebaran  £ . 

Mars  £ . 

Pollux  £ . 


Midnight 


P.L. 

of 
Diff. 


loo  41  51 

63  47  19 
36     8  45 

51  4  59 
83  30     8 

90  42  39 

76  47  51 

38  6  21 

71  32  II 
79     6  34 

90  3  54 
36     o  42 

59  19  II 
67  24  44 

104  43  17 

49  33  56 
32  8  22 
46  49  31 

55  48  12 
92  10  41 

63  25  59 

45  53  26 
34  2  2 
79  20    4 

77  36  37 

60  o  47 

32  I  15 
66  II  31 

92  4  15 

74  26  46 

46  28  18 

52  46  56 

89  6  58 

61  9  23 
45  55  22 

39  10  47 

75  58  35 
60  41  37 

25  31  54 

29   22    25 

47  13  29 

88  10  34 

89  3     6 


XVJ». 


2669 

a/CH 
3060 
3185 

a6za 
a637 

2973 
3x39 

3524 
asas 

2879 
3114 
a86a 

2426 

4477 
2778 
3218 

a7<» 

33a7 
•350 
2675 

2657 

2235 

2247 
224  z 
2563 

2159 
216s 
2x59 
2487 

SZIO 
3Z0S 

ai2z 
8447 

ao86 
9099 

8478 

8770 
2458 
3448 

8425 


102  17  59 

65  24     5 

34  31  50 

49  28  24 

82  I     9 

89  16  12 

78  26  29 

36  28     3 

70  I  25 


P.L. 

of 

DiflE. 


2714 
26C6 
26S0 
2694 
3050 
3176 

8602 

26Z7 
2962 


77  38  59 

3124 

91  44  34 

851a 

37  41  20 

2513 

57  46  25 

2867 

65  57     4 

3X89 

103  10  10 

aSso 

51  16  54 

84x3 

33  50     7 

8460 

45  14  34 

3765 

54  22  24 

3343 

90  35  21 

2747 

65  II   19 

3315 

47  38  13 

2336 

32  24  49 

2663 

77  42  27 

2646 

79   24    12 

3225 

61    48      5 

2235 

33  48  41 

8229 

64  31  45 

3553 

93  53  44 

215I 

76  16     7 

«55 

48  17  47 

2Z5I 

51     5  25 

2480 

90  57  42 

8I05 

63     0  14 

3Z0Z 

47  45  49 

3ZX6 

37  28  19 

2445 

77  49  56 

8086 

62  32  38 

2099 

23  50  10 

2492 

30  57  32 

8782 

45  31   16 

3478 

86  28     7 

2465 

87  20     7 

244X 

XVIIIh- 


103   54  20 

67  I     4 

32  54  43 
47  51  36 
80  31  58 

87  49  34 

80     5  21 

34  49  31 

68  30  24 

76  II   19 


P.L. 

of 

Diff. 


3706 
3675 
367Z 
8685 

3039 
3x68 

a59x 
8607 
3950 
3x33 


93  25 

30 

8S0Z 

39  22 

15 

3500 

56  13 

24 

2854 

64  29 

30 

3x36 

lOI   36 

47 

2838 

53     0 

10 

840X 

35  32 

17 

2442 

43  39 

20 

2753 

52  57 

5 

3369 

88  59 

44 

2735 

66  56  56 

2304 

49  23 

20 

2323 

30  47 

20 

365Z 

76     4 

34 

2633 

81   12 

2 

2314 

63  35 

41 

3234 

35  36 

25 

22Z8 

62  51 

45 

2543 

95  43 

26 

2143 

78     5 

42 

2X47 

50    7 

28 

2x43 

49  23 

44 

2473 

92  48 

33 

2IOZ 

64  51 

12 

2097 

49  36 

24 

8IZ3 

35  45 

49 

2445 

79  41 

17 

2087 

64  23 

39 

2099 

22      8 

45 

2509 

32   32 

24 

2795 

43  49 

32 

8500 

84  46 

4 

8483 

85  37 

31 

2459 

XXIh. 


105  30  52 

68  38  17 

31  17  24 
46  14  36 
79  2  34 
86  22  46 

81  44  29 
33  10  46 


P.L. 

of 
Diff. 


3696 
3665 

3663 

2675 
3038 

3x59 

3580 

2597 


00  59 

9 

2939 

74  43  36 

3XX9 

95     6 

42 

2489 

41     3 

28 

3487 

54  40 

6 

8843 

63     2 

4 

3x44 

100     3 

8 

2825 

54  43 

44 

3386 

37  14 

52 

3486 

42     3 

49 

3740 

51  32 

17 

330X 

87  23 

50 

3738 

68  42 

50 

889X 

51     8 

47 

2309 

29     9 

24 

^639 

74  26 

24 

8631 

83     0 

8 

3804 

65  23 

33 

33x3 

37  24 

25 

3307 

61   II 

31 

353a 

97  33 

19 

8X36 

79  55 

29 

3X4X 

51  57 

21 

8X36 

47  41 

53 

84fi7 

94  39 

30 

2098 

66  42 

16 

2094 

51  27 

5 

8x08 

34     3 

19 

3446 

81  32 

36 

8088 

66  14 

39 

azoz 

20  27  44 

2530 

34     6 

58 

8809 

42     8 

19 

3533 

83     4 

26 

•499 

83  55 

20 

247« 

52 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

V 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction    | 

Noon. 

of 

Illh. 

of 

VIb. 

of 

IXh. 

of 

Q 

of  Object 

Diff. 

Diff. 

Difl: 

Diff. 

9        »        m 

e                 • 

m        t       m 

•        1        m 

14 

Sun 

W. 

35  41  14 

aSas 

37  15  10 

3840 

38    48    46 

1836 

40  22      I 

3873 

Aldebaran 

E. 

40  27  38 

•547 

38  47  30 

357a 

37     7  56 

359B 

35  28  58 

36a6  . 

Mars 

E. 

81    23    12 

8sz8 

79  42  24 

3335 

78     2    0 

3553 

76   22      I 

3573  : 

Pollux 

E. 

82  13  33 

3494 

80  32   IZ 

a3ix 

78  51  13 

3330 

77  10  41 

3548 

15 

Sun 

W. 

48     2  52 

3959 

49  33  56 

3977 

51     4  37 

3994 

52  34  57 

90x3 

Mars 

E. 

68     8  29 

s666 

66  31     3 

a684 

64  54     I 

a7oa 

63  17  24 

3730 

Pollux 

E. 

68  54  20 

a640 

67  x6  20 

3639 

65  38  45 

aoTo 

64     I  36 

3697 

i6 

Sun 

W. 

60     I     5 

3Z0Z 

61  29  14 

3"7 

62  57    3 

3x33 

64  24  32 

9x51 

Mars 

E. 

55  20  22 

aSzi 

53  46     9 

3829 

52  12  19 

3847 

50  38  52 

«865 

Pollux 

E. 

56     2     8 

a79a 

54  27  29 

aSzx 

52  53  15 

1830 

51   19  26 

9848 

Regulus 

E. 

92  44  14 

2740 

91     8  27 

3756 

89  33     2 

3778 

87  57  58 

3788 

17 

Sun 

W. 

71  36  59 

3230 

73     2  33 

33*5 

74  27  49 

3399 

75  52  49 

9373 

a  Arietis 

W. 

32  45  26 

09x9 

34  17  21 

3937 

35  49     5 

3937 

37  20  37 

3946 

Mars 

E. 

42  57     7 

3949 

41  25  50 

3965 

39  54  53 

398X 

38  24  16 

3997 

Pollux 

E. 

43  36  27 

3945 

42     5     5 

3965 

40  34     9 

3983 

39     3  38 

9005 

Regulus 

E. 

80    7  38 

186a 

78  34  31 

3877 

77     I  43 

3891 

75  29  12 

3904 

i8 

Sun 

W. 

82  53  50 

3338 

84  17  18 

3348 

85  40  34 

S359 

87     3  37 

9371 

a  Arietis 

W. 

44  55  29 

3990 

46  25  54 

3999 

47  56     8 

3007 

49  26  12 

3013 

Regulus 

E. 

67  50  43 

3965 

66  19  47 

2976 

64  49     4 

3986 

63  18  34 

•997 

19 

Sun 

W. 

93  56     0 

34x5 

95  17  59 

3433 

96  39  49 

S4SI 

98     I  31 

3437 

a  Arietis 

W. 

56  54    9 

3031 

58  23  19 

3037 

59  52  21 

906a 

61  21  17 

9068 

Aldebaran 

W. 

24  51     6 

3341 

26  16  27 

3316 

27  42     5 

33X4 

29     7  58 

930» 

Regulus 

E. 

55  49     5 

304X 

54  19  43 

3049 

52  50  31 

9056 

51  21  28 

9064 

20 

Sun 

W. 

104  48  21 

34^ 

106     9  27 

3466 

107  30  29 

9470 

108  51  27 

9473 

a  Arietis 

W. 

68  44  29 

3087 

70  12  54 

3091 

71  41  15 

909a 

73     9  34 

3094 

Aldebaran 

W. 

36  19  47 

317s 

37  46  29 

3x69 

39  13  15 

3x66 

40  40     5 

3ite 

Regulus 

E. 

43  58  12 

309a 

42  29  53 

3097 

41     I  40 

3x02 

39  33  33 

3x06 

Spica 

E. 

97  55  16 

3069 

96  26  28 

3073 

94  57  44 

9074 

93  29     3 

907« 

21 

Sun 

W. 

"5  35  43 

3479 

116  56  31 

3479 

118  17  19 

9478 

119  38     8 

947« 

a  Arietis 

W. 

80  30  45 

3097 

81  58  58 

3097 

83  27  II 

3096 

84  55  26 

9094 

Aldebaran 

W. 

47  55  17 

3146 

49  22  31 

3x43 

50  49  50 

3x38 

52  17  13 

3x34 

Reguliis 

E. 

32  14  II 

3X83 

30  46  32 

3130 

29  18  59 

9194 

27  51  31 

3138 

Spica 

E. 

86    6     6 

3081 

84  37  33 

3OS0 

83     8  59 

9079 

81  40  24 

3078 

Jupiter 

E. 

102  57  57 

3069 

loi  29    9 

3069 

100    0  21 

9067 

98  31  31 

3063 

22 

a  Arietis 

W. 

92  17  17 

So8a 

93  45  49 

3078 

95  14  25 

3074 

96  43     6 

9070 

Aldebaran 

W. 

59  35  24 

3113 

61     3  18 

SX07 

62  31  19 

3XOX 

63  59  27 

9096 

Spica 

E. 

74  16  57 

3066 

72  48     6 

906a 

71  19  10 

9058 

69  50    9 

9094 

Jupiter 

E. 

91     6  43 

305a 

89  37  35 

3048 

88     8  22 

9044 

86  39     4 

9039 

23 

Aldebaran 

W. 

71  21  53 

3065 

72  50  46 

3057 

74  19  48 

5051 

75  48  58 

9049 

Pollux 

W. 

29  55  16 

3197 

31  21  29 

3176 

32  48    7 

91S8 

34  15     7 

9139 

Mars 

W. 

28     7     5 

3171 

29  33  49 

3x60 

31     0  46 

3x90 

32  27  55 

9139 

Spica    • 

E. 

62  23  39 

3oa8 

60  54     I 

302a 

59  24  15 

3016 

57  54  22 

3009 

Jupiter 

E. 

79  II     4 

30x4 

77  41     8 

3007 

76  II     4 

900X 

74  40  53 

3994 

XVI. 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

1 

ol 

Name  and  Direction 

Midnight 

P.L. 

of 

XW^ 

P.L. 
of 

XVIII»>. 

P.L. 
of 

XXIH. 

P.L. 
of 

S* 

off  Object 

Diff. 

DIff. 

DiflE. 

DifE. 

•     »     » 

•       f       • 

m        t        m 

m       t       It 

14 

Sun 

W. 

41  54  55 

S890 

43  27  27 

44  59  38 

8934 

46    31    26 

8948 

Aldebaran 

E, 

33  50  38 

flfiss 

32  12  57 

8686 

30  35  58 

37x8 

28    59    42 

8753 

Mars 

E. 

74  42  28 

asgi 

73     3  20 

36X0 

71  24  38 

3638 

69   46    21 

8646 

Pollnx 

E. 

75  30  34 

3566 

73  50  52 

3583 

72  II  36 

3603 

70  32  45 

8633 

15 

Sun 

W. 

54    4  54 

3Q30 

55  34  29 

3047 

57     3  43 

3065 

58  32  35 

S083 

Mars 

E. 

61  41   ZI 

0739 

60     5  23 

8757 

58  29  59 

a775 

56  54  59 

«793 

Pollux 

E. 

62  24  52 

8716 

60  48  33 

«735 

59  12  40 

a754 

57  37  12 

377« 

i6 

Sun 

W. 

65  51  40 

3x68 

67  18  28 

3183 

68  44  57 

3X9D 

70  II     7 

38X4 

Mars 

E. 

49     5  48 

a883 

47  33     6 

8898 

46     0  45 

39x5 

44  28  45 

9933 

Pollux 

E. 

49  46     I 

a868 

48  13     I 

3887 

46  40  25 

3906 

45     8  14 

3935 

Regulus 

E. 

86  23  14 

9804 

84  48  51 

88x8 

83  14  47 

8834 

81  41     3 

3848 

17 

Sun 

W. 

77  17  32 

safl? 

78  41  59 

3300 

80     6  II 

S3X3 

81  30     8 

3335 

a  Arietis 

W. 

38  51  58 

8954 

40  23     8 

8964 

41  54     6 

9973 

43  24  53 

398X 

Mars 

E. 

36  54    0 

30x4 

35  24     4 

3030 

33  54  28 

3045 

32  25   IX 

306X 

Pollux 

E. 

37  33  32 

30x7 

36     3  53 

3049 

34  34  41 

3073 

33     5  57 

3096 

Regulus 

E. 

73  56  58 

a9i7 

72  25     I 

3930 

70  53  20 

3943 

69  21  54 

9954 

i8 

Sun 

W. 

88  26  27 

3380 

89  49     6 

3390 

91  "  34 

3399 

92  33  52 

3408 

a  Arietis 

W. 

50  56     6 

3083 

52  25  50 

3030 

53  55  25 

3038 

55  24  51 

3044 

Regulus 

E. 

61  48  17 

3006 

60  18  12 

3016 

58  48  19 

3035 

57  x8  37 

3033 

19 

Sun 

W. 

99  23     6 

3443 

100  44  34 

3449 

102     5  55 

3454 

103  27  II 

3459 

a  Arietis 

W. 

62  50     6 

3073 

64  18  49 

3077 

65  47  27 

3081 

67  16     0 

3084 

Aldebaran 

W. 

30  34     3 

3x9s 

32     0  18 

3x88 

33  26  41 

3x83 

34  53  IX 

3x78 

Regulus 

£. 

49  52  34 

3070 

48  23  48 

3076 

46  55     9 

3083 

45  26  37 

3087 

20 

Sun 

W. 

1x0   12   22 

3475 

X"  33  14 

3476 

"2  54     5 

S477 

X14  14  55 

3479 

a  Arietis 

W. 

74  37  51 

3096 

76     6     6 

3096 

77  34  20 

3097 

79    '2  33 

3098 

Aldebaran 

W. 

42    7    0 

3x58 

43  33  59 

3x56 

45     X     x 

3x53 

46  28     7 

3x49 

Regulus 

E. 

38     5  31 

31X0 

36  37  34 

3x14 

35    9  42 

3xx8 

33  41  54 

3X38 

Spica 

E. 

9a    0  24 

3078 

90  31  48 

3079 

89     3  13 

3080 

87  34  39 

So8x 

31 

Sun 

W. 

120  58  57 

347« 

122  19  48 

3475 

123  40  40 

347a 

X25     I  35 

3470 

a  Arietis 

W. 

86  23  43 

309a 

87  52     2 

3090 

89  20  24 

3087 

90  48  49 

3085 

Aldebaran 

W. 

53  44  41 

3130 

55  12  14 

3x36 

56  39  52 

3x88 

58     7  35 

SXX7 

Regulus 

E. 

26  24     8 

S144 

24  56  52 

3X5X 

23  29  44 

3159 

22     2  46 

3x69 

Spica 

E. 

80  II  48 

3077 

78  43  10 

3074 

77  14  29 

3073 

75  45  45 

3069 

Jupiter 

E. 

97    2  39 

3064 

95  33  45 

3061 

94    4  48 

3058 

92  35  47 

3056 

22 

a  Arietis 

W. 

98  II  52 

3065 

99  40  44 

306X 

loi     9  41 

5056 

102 '38  45 

9050 

Aldebaran 

W. 

65  27  41 

309X 

66  56     2 

3084 

68  24  31 

S078 

69  53     8 

307X 

Spica 

E. 

68  21     3 

3049 

66  51  51 

3045 

65  22  34 

3039 

63  53  10 

SQ34 

Jupiter 

E. 

85     9  40 

3035 

83  40  II 

3030 

82  10  35 

3035 

80  40  53 

SO19 

23 

Aldebaran 

W. 

77  18  17 

3036 

78  47  45 

3088 

80  17  23 

308X 

81  47  zo 

30X8 

Pollux 

W. 

35  42  29 

3X23 

37  xo  »i 

3x07 

38  38  12 

309X 

40    6  32 

3078 

Mars 

W. 

33  55  17 

3X39 

35  22  51 

3XX9 

36  50  37 

3x09 

38  18  36 

3100 

Spica 

E. 

56  24  20 

3008 

54  54  10 

S99S 

53  23  51 

9989 

51  53  24 

3981 

JUPITBR 

E. 

73  10  33 

«988 

71  40     5 

a98x 

70    9  29 

3974 

68  38  44 

8966 

1 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

o9 

P.L. 

P.L. 

P.  L. 

P.  L. 

Name  and  Direction    | 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of 

of  Object 

Dili. 

Diff. 

DiflL 

Diff. 

•         f         m 

•          t          m 

•                     n 

• 

H 

24 

Aldebaran 

W. 

83  17     8 

3004 

84  47  16 

2996 

86  17  34 

2987 

87  48 

3 

2979 

Pollux 

W. 

41  35     9 

3064 

43     4     3 

3050 

44  33   14 

3037 

46     2 

41 

3025 

Mars 

w. 

39  46  46 

3090 

41   15     8 

3080 

42  43  42 

3070 

44  12 

28 

3060 

Spica 

E. 

50  22  47 

a973 

48  52     I 

3965 

47  21     5 

2958 

45  50 

0 

2950  , 

Jupiter 

E. 

67     7  49 

2959 

65  36  45 

2952 

64     5  52 

2944 

62  34 

9 

2936  ■ 

An  tares 

E. 

95  57  27 

2969 

94  26  35 

2961 

92  55  33 

2952 

91  24 

20 

2944 

25 

Aldebaran 

W. 

95  23     9 

3935 

96  54  44 

2926 

98  26  30 

2917 

99  58 

27 

2908 

Pollux 

W. 

53  33  47 

2963 

55     4  46 

a95a 

56  35  59 

2940 

58     7 

27 

2929 

Mars 

W. 

51  39  19 

30ZI 

53     9  18 

3001 

54  39  29 

2992 

56     9 

52 

2981 

Spica 

E. 

38  n  58 

agu) 

36  39  50 

2901 

35     7  32 

2893 

33  35 

4 

2884 

Jupiter 

E. 

54  54  44 

2897 

53  22  21 

2888 

51  49  47 

2880 

50  17 

3 

2873  I 

Antares 

E. 

83  45  33 

2900 

82  13  14 

2891 

80  40  43 

2S8x 

79     8 

0 

2872  1 

Saturn 

E. 

99  27     0 

2904 

97  54  46 

2895 

96  22  21 

2S86 

94  49 

44 

2876 

26 

Pollux 

W. 

65  48  21 

a873 

67  21   14 

2862 

68  54  21 

2852 

70  27  42 

2841 

Mars 

W. 

63  44  56 

2931 

65  16  35 

2922 

66  48  26 

29x2 

68  20 

30 

2902 

1 

Regulus 

W. 

28  46     2 

2877 

30  18  50 

2862 

31  51   58 

2348 

33  25 

24 

2835 

Jupiter 

E. 

42  30  56 

a835 

40  57  14 

2829 

39  23  24 

2823 

37  49 

26 

2817 

Antares 

E. 

71    21    24 

2823 

69  47  28 

281S 

68  13  20 

2803 

66  38 

59 

2795 

Saturn 

E. 

87     3  33 

2828 

85  29  41 

2818 

83  55  37 

2808 

82  21 

20 

2798 

27 

Pollux 

W. 

78  17  51 

2789 

79  52  33 

V79 

81  27  28 

2769 

83     2 

36 

2760 

Mars 

W. 

76     3  58 

2853 

77  37  17 

8843 

79  10  49 

2834 

80  44 

33 

2825 

Regulus 

W. 

41   16  42 

3773 

42  51  45 

2763 

44  27     2 

275X 

46     2 

34 

2741 

Antares 

E. 

58  44     6 

«749 

57     8  31 

2739 

55  32  43 

2730 

53  56 

43 

2720 

Saturn 

E. 

74  26  44 

2750 

72  51   II 

2741 

71   15  25 

2731 

69  39 

26 

2722 

28 

Pollux 

W. 

91     I  24 

2713 

92  37  47 

8704 

94   14  21 

2695 

95  51 

7 

2687 

Mars 

W. 

88  36  16 

2778 

90  II   13 

2769 

91    46    21 

27^0 

93  21 

41 

2751 

Regulus 

W. 

54     3  46 

2689 

55  40  41 

2G78 

57  17  50 

2669 

58  55 

12 

2ririo 

Antares 

E. 

45  53  39 

2675 

44  16  26 

2667 

42  39     2 

2659 

41     I 

27 

2650 

Saturn 

E. 

61  36  26 

2675 

59  59  13 

2666 

58  21  48 

2657 

56  44 

10 

2649 

a  Aquilse 

E. 

99  19  36 

3x80 

97  53     3 

3167 

9G  26  14 

3154 

94  59 

10 

SM3 

29 

Regulus 

W. 

67     5     9 

2614 

68  43  45 

2()04 

70  22  34 

2596 

72     I 

35 

2588 

Saturn 

E. 

48  33     7 

2606 

46  54  20 

2597 

45  15  21 

2590 

43  36 

12 

2582 

a  Aquilse 

E. 

87  40  42 

3098 

86   12  30 

S091 

84  44     9 

3085 

83   15 

41 

3080 

30 

Regulus 

W. 

80  19  31 

2546 

81   59  40 

2538 

83  40     0 

2530 

85  20 

31 

2523  1 

Spica 

W. 

26  16  43 

2555 

27  56  40 

2345 

29  36  51 

2535 

31    17 

>5 

2526 

Saturn 

E. 

35  17  47 

3544 

33  37  35 

2538 

31  57  14 

2531 

30  16 

44 

2525  i 

a  Aquilse 

E. 

75  52  13 

3069 

74  23  26 

307* 

72  54  41 

3073 

71   25 

58 

3076  , 

Venus 

E. 

98  58  32 

9937 

97  27     0 

2928 

95  55  17 

2920 

94  23 

24 

2912 

Fomalhaut 

E. 

loi  28     2 

2992 

99  57  39 

1979 

98  27     0 

2g6S 

96  56 

7 

2957 

31 

Regulus 

W. 

93  45  44 

8486 

95  27  X7 

2478 

97     9     I 

2471 

98  50 

55 

2464  j 

Spica 

W. 

39  42  24 

2483 

41   24     X 

2475 

43     5  50 

2467 

44  47 

50 

2459  1 

a  Aquilse 

E. 

64     3  59 

31 14 

62  36     7 

3128 

6i     8  31 

3»42 

59  41 

12 

3«59  1 

Venus 

E. 

86  41  24 

2873 

85     8  30 

2866 

83  35  27 

2857 

82     2 

13 

2830  . 

Fomalhaut 

E. 

89  18  36 

2914 

87  46  35 

2908 

86  14  26 

2902 

84  42 

10 

2^9^ 

Sun 

E. 

128  19  56 

2626 

126  46     2 

2818 

125  IX  57 

2808 

123  37 

40 

2800 

1 

. 

_^___^^^^ — 

— 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 
«1 

Name  and  Direction 

Midnight 

P.L. 
of 

XVh. 

P.L. 

of 

XVII  pi. 

P.L. 

of 

XXIh 

■ 

P.L. 

of 

of  Object 

Difl. 

DiflL 

Diff. 

Diff. 

•       •       m 

•         «         w 

•        t        m 

• 

* 

m 

34 

Aldebaran 

W. 

89    18    42 

•970 

90  49  32 

3969 

92  ao  33 

2953 

93 

51 

45 

3943 

Pollux 

W. 

47  33  23 

joza 

49      2    21 

3999 

50  32  35 

99.SR 

52 

3 

3 

3975 

Mars 

w. 

45  41  26 

3051 

47   10  36 

304J 

48  39  58 

3031 

50 

9 

32 

302  X 

Spica 

E. 

44  18  44 

9943 

42  47  18 

3934 

41  15  42 

3933 

39 

43 

55 

3917 

Jupiter 

E. 

61     2  36 

9938 

59  30  53 

3930 

57  59     0 

391a 

56 

26 

57 

3905 

Antares 

E. 

89  52  57 

3935 

88  21  23 

3936 

86  49  37 

9918 

85 

X7 

41 

3909 

25 

Aldebaran 

W. 

loi  30  36 

S899 

103     2  56 

3890 

104  35  28 

9880 

106 

8 

12 

987a 

Pollux 

W. 

59  39     9 

3917 

61   II     6 

3906 

62  43   17 

3895 

64 

15 

42 

3884 

Mars 

W. 

57  40  28 

3973 

59  IX   16 

396a 

60  42  17 

3952 

62 

13 

30 

3943 

Spica 

E. 

32     2  25 

2877 

30  29  37 

9869 

28  56  38 

9869 

27 

23 

30 

3853 

Jupiter 

E. 

48  44     9 

a86s 

47  II     5 

3858 

45  37  52 

9850 

44 

4 

29 

384a 

Antares 

E. 

77  35     5 

8863 

76     I  58 

3853 

74  28  39 

2844 

72 

55 

8 

3834 

Saturn 

E. 

93  16  54 

a866 

91  43  52 

2857 

90  10  38 

9348 

88 

37 

12 

3838 

26 

Pollux 

W. 

7a     I  17 

3831 

73  35     5 

3890 

75    9     7 

98X0 

76 

43 

22 

3799 

Mars 

W. 

69  52  46 

3893 

71  25  15 

9882 

72  57  57 

3873 

74 

30 

51 

386a 

Regulus 

W. 

34  59     7 

3881 

36  33     7 

9809 

38     7  23 

3797 

39 

41 

55 

3785 

Jupiter 

E. 

36  15  20 

38xa 

34-41     8 

9807 

33     6  49 

3803 

31 

32 

25 

3800 

Antares 

E. 

65     4  25 

3786 

63  29  39 

377« 

61  54  40 

2767 

60 

19 

29 

3758 

Saturn 

E. 

80  46  50 

378S 

79  X2     7 

3779 

77  37  12 

2769 

76 

2 

4 

9760 

27 

Pollux 

W. 

84  37  56 

3751 

86  13  29 

374X 

87  49  15 

3733 

89 

25 

13 

2733 

Mars 

W. 

82  18  29 

3815 

83  52  37 

3805 

85  26  58 

3796 

87 

I 

31 

3787 

Regulus 

W. 

47  38  20 

3730 

49  14  20 

9719 

50  50  35 

3708 

52 

27 

4 

3698 

Antares 

E. 

52  20  30 

3713 

50  44     6 

9709 

49     7  29 

3693 

47  30  40 

3684 

Saturn 

E. 

68     3  15 

37x3 

66  26  51 

■703 

64  50  15 

3694 

63 

X3 

27 

3684 

28 

Pollux 

W. 

97  28     5 

3678 

99     5  X4 

3669 

100  42  35 

966X 

102 

20 

7 

3654 

Mars 

W. 

94  57  13 

3743 

96  32  56 

3734 

98     8  51 

3725 

99 

44 

57 

3717 

Regulus 

w. 

60  32  46 

3650 

62  10  33 

3640 

63  48  33 

9633 

65 

26 

45 

3623 

Antares 

E, 

39  23  40 

2643 

37  45  42 

3635 

36     7  34 

3696 

34 

29 

15 

9618 

Saturn 

E. 

55     6  21 

3640 

53  28  20 

363X 

51  50     7 

9623 

50 

II 

43 

96x4 

a  Aquils 

E. 

93  31  52 

3x33 

92     4  2X 

Sit3 

90  36  39 

3II3 

89 

8 

45 

3105 

29 

Regulus 

W. 

73  40  47 

3S79 

75  20  11 

957X 

76  59  46 

956a 

78 

39 

33 

3554 

Saturn 

E. 

41  56  52 

3574 

40  17  2X 

3366 

38  37  40 

3SS9 

36 

57 

49 

8551 

a  Aquils 

E. 

81  47     7 

3076 

80  18  28 

3073 

78  49  45 

3071 

77 

ai 

0 

3069 

30 

Regulus 

W. 

87     I  12 

3515 

88  42     4 

3507 

90  23     7 

8500 

92 

4 

20 

3492 

Spica 

W. 

32  57  52 

3517 

34  38  42 

3508 

36  19  44 

3499 

38 

0 

58 

3491 

Saturn 

E. 

28  36     5 

85x9 

26  55  18 

35x3 

25  14  23 

3507 

23 

33 

20 

3502 

a  Aquils 

E. 

69  57  19 

3a6x 

68  28  46 

3087 

67     0  20 

3095 

65 

32 

4 

3104 

Venus 

E. 

92  51  20 

3904 

91  19     6 

3896 

89  46  42 

9888 

88 

14 

8 

2880 

JFomalhaut 

E. 

95  25    0 

3947 

93  53  41 

3938 

9a  22  10 

3939 

90 

50 

28 

3921 

31 

Regulus 

W. 

100  3a  59 

3457 

102  15  13 

3450 

X03  57  36 

3443 

X05 

40 

9 

3437 

Spica 

W. 

46  30     I 

3451 

48    12    23 

3444 

49  54  55 

3436 

51 

37 

38 

3439 

a  Aquilac 

E. 

58  X4  14 

3178 

56  47  39 

330Z 

55  21  31 

3226 

53 

55 

53 

3357 

Venus 

E. 

80  28  50 

3R43 

78  55  X7 

3835 

77  21  35 

3828 

75 

47 

43 

989X 

Fomalhaut 

E. 

83    9  49 

3894 

81  37  22 

1891 

80     4  52 

3889 

78 

32 

19 

9887 

Sun 

£. 

X22    3  xa 

3793 

120  28  33 

3783 

118  53  43 

8775 

117 

18 

42 

3766 

1 
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AT  GREENWICH  APPARENT  NOON. 

1 

1 

■s 

a 

o 

ja 

«M 

o 
Q 

THE  SUN'S 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian 

Equation  of 

Time, 

to  be 

Added  to 

1 

Diff.  for 
I  Hoar. 

Apparent 
Right  Ascensioa 

Diff.  for 
X  Hour. 

Apparent 
Declination. 

Diff.  for 
z  Hoar. 

Semi- 
diameter. 

Subtracted 

from 
Apparent 

Time. 

Sat. 

SUN. 

Mon. 

I 
2 

3 

h     m        a 
0  42    28.37 

0  46      6.81 

0  49  45-39 

■ 
9.099 

9.105 

9.  II I 

0      t        tt 

N.  4  34  13-5 

4  57  19-0 

5  20  19.3 

+57.83 
57.62 

57.40 

1         m 
16       2.18 
16       1.90 
16       1.62 

8 
64.52 

6454 
64.56 

m        8 

3  57.04 
3  38.98 
3  21.06 

■ 

0.755 
0.749 

0.743 

Tues. 
Wed. 
Thur. 

4 

5 
6 

0  53  24.14 

0  57     307 

1  0  42.20 

9. 1 18 
9.126 

9-135 

5  43  14-2 

6  6    3.1 

6  28  45.9 

+57- 16 
56.91 
56.64 

16       1.34 
16       1.06 
16       0.78 

64.58 
64.61 
64.64 

3     3.30 

2  45-73 
2  28.36 

0.736 
0.728 
0.719 

Frid. 

Sat. 

SUN. 

7 
8 

9 

I     4  21.56 
I     8     1. 14 
I   II  40.97 

9.145 

9.155 
9.165 

6  51  22.0 

7  13  51.2 
7  36  13.0 

+56.36 
56.06 

55-75 

16       0.50 
16       0.22 

15    59.94 

64.67 
64.70 
64.74 

2  11.20 
I  54.28 
I  37.60 

0.710 
0.700 
0.689 

Mon. 
Tues. 
Wed. 

lO 

II 

12 

I   15  21.06 
I   19     1.43 
I  22  42.09 

9.176 
9.188 
9.200 

*  7  58  27.2 
8  20  33.3 
8  42  31.0 

+5542 
55.08 

54.72 

15    59.67 
15    59.40 
15    59.13 

64.78 
64.82 
64.86 

I  21.18 

I     5.05 
0  49.19 

0.678 
0.667 
0.655 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

13 
H 

i6 

17 
i8 

I  26  23.04 

I  30     4-31 
I  33  45-91 

I  37  27.84 
I  41   10.13 
I  44  52.78 

9.213 
9.226 
9.240 

9.254 
9.269 
9.285 

9    4  19.9 
9  25  59-8 
9  47  30.2 

10    8  50.8 
10  30    12 
10  51     1.2 

+54-35 
5396 
53.56 

+53.15 
52.72 

52.28 

15    58.86 
15    58.60 

15    58.34 

15    58.08 
15    57.82 
15    57.56 

64.91 
64.96 
65.01 

65.07 
65.12 
65.18 

0  33.64 
0  18.39 

0     3.47 

0.642 
0.629 
0.615 

0.600 
0.585 
0.570 

0    II.IO 

0  25.33 
0  39.20 

Wed. 
Thur. 
Frid. 

19 

20 
21 

I  48  35.81 
I  52  19.23 

I  56     3-07 

9.301 
9.318 

9.335 

II  II  50.4 
II  32  28.5 
II  52552 

+51.82 

51.35 
50.86 

15    57.30 
15    5705 
15    56.79 

65-23 

65.28 

6533 

0  52.69 

1  5.78 
I   18.46 

0.554 

0.537 
0.520 

Sat. 

SUN. 

Mon. 

22 
23 

24 

1  59  47.33 

2  3  32.03 

2     7  17.18 

9.353 
9.372 
9.391 

12  13  lO.I 
12  33  13.1 
12  53    3-6 

+50.37 
49.86 

49.34 

15    56.54 
15    56.29 

15    56.04 

6539 
65.46 

65.54 

I  30.72 

I  42.55 
I  53.92 

0.502 
0.483 
0.464 

Tues. 
Wed. 
Thur. 

25 
26 

27 

2  II     2.81 
2  14  48.92 
2  18  35.53 

9.411 

9.432 
9.453 

13  12  41.6 
13  32    6.5 
13  51  18.2 

-1-48.81 
48.27 

47.71 

15    55.79 

15  55-54 
15  55.29 

65.62 
65.70 

65.27 

2    4.82 
2  15.23 
2  25.14 

0.444 
0.424 

0.403 

Frid. 

Sat. 

SUN. 

28 
29 

30 

2  22  22.66 
2  26  10.31 
2  29  58.50 

9.475 

9.497 
9.519 

14  10  16.4 
14  29    0.6 
14  47  30.6 

+47.14 
46.55 
45-95 

15  55.04 
15  54-79 
15  54.55 

65.85 
65.92 

66.00 

2  34-55 
2  43.43 
2  51.77 

0.381 

0.359 
0.336 

Mon. 

31 

2  33  47.24 

9.542 

N.15    546.1 

+45.34 

15  54.30 

66.07 

2  59.56 

0.313 

NoT«.— The  me 

an  time  of  aamidiametar  paasi 

ng  may  be  found  by  tubtractinil  o*.i8  from  thtf  aidoreal  t 

ime. 

The  sigi 

Q  +  prefixed  to  the  hourly  cha 

mge  of  deolhiation  indicates  that  north  declinations  are 

increasing. 

1 

II. 
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AT  GREENWICH  MEAN  NOON. 

1 

«M 

o 

4 

a 
o 

« 

•s 

«M 

o 

CO 

THE 

SUN'S 

Equation  of 

Time, 

to  be 
Subtracted 

from 

Diff.  for 
X  Hour. 

Sidereal 

Time, 

or 

Right  Aacenaion 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
z  Hour. 

Apparent 
Declination. 

Piff.  for 
X  Hour. 

Added  to 
Mean  Time. 

Sat. 

SUN. 

Mon. 

I 
2 

3 

h 
0 

0 

0 

m       ■ 
42   27.77 

46      6.25 

49   44.88 

■ 
9.101 

9.107 
9.  "3 

•         »           m 

N.  4  34    9.7 

4  57  15-5 

5  20  16.1 

m 

+5784 
57.63 
57.41 

m         B 

3  57.09 
3  39.02 

3  21.10 

■ 
0.756 

0.750 
0.743 

h      m       8 
0   38    30.68 

0  42    27.23 

0  46   23.78 

Tues. 
Wed. 
Thur. 

4 

5 
6 

0 
0 
X 

53  23.67 

57    2.65 

0  41.83 

9.Z20 
9. 128 

9.X37 

5  43  "-3 

6  6     0.5 

6  28  43.5 

+57-17 
56.92 
56.65 

3     3.34 
2  45.76 
2  28.39 

0.736 
0.728 
0.719 

0   50   20.34 
0  54    16.89 
0   58    13.44 

Frid. 

Sat. 

SUN. 

7 
8 

9 

4  21.22 

8    0.85 

II  40.72 

9.146 
9.156 
9.167 

6  51  20.0 

7  13  49-4 
7  36  11.5 

+56.37 
56.07 

55.76 

2  11.23 

I  54-30 
I  37.62 

0.710 
0.700 
0.690 

I      2    10.00 

I     6     6.55 
I  10    3.10 

Mon. 
Tues. 
Wed. 

lO 

II 

12 

15  20.86 
19     1.27 
22  41.96 

9.178 
9.190 
9.202 

7  58  25.9 

8  20  32.3 
8  42  30.3 

+55-43 
55.09 
54.73 

I  21.20 
I     5.06 
0  49.20 

0.679 
0.667 
0.655 

I  13  59.66 

I  17  56.21 

I    21    52.76 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

13 

15 

i6 

17 
i8 

26  22.96 
30    4.27 

33  45-90 

37  27.87 
41   10.20 

44  52.88 

9.215 
9.228 
9*242 

9.256 
9.271 
9.287 

9    4  19-5 
9  25  59-6 
9  47  30-2 

10    8  51.0 
10  30     1.6 
10  51     1.8 

+54.36 
53.97 
53.57 

+53.16 

52.73 
52.29 

0  33.64 
0  18.40 
0     3.48 

0.642 
0.629 
0.615 

0.600 
0.585 
0.570 

I    25   49.32 
I    29  45.87 
I    33   42.42 

I    37   38.98 

I    41    35.53 
I    45    32.08 

0  II. II 
0  25.34 
0  39.21 

Wed. 
Thur. 
Frid. 

19 

20 
21 

48  35-94 
52  19.40 
56     3-27 

9303 
9-320 

9.337 

II  II  51.2 
II  32  29.5 
II  52  56.3 

+51.83 
51.36 
50.87 

0  52.69 

1  5-79 
I  18.48 

0.554 

0.537 
0.520 

I    49   28.64 

I  53  25.19 
I  57  21.75 

Sat. 

SUN. 

Mon. 

22 

23 

24 

I 
2 
2 

59  47-56 
3  32.30 

7  17-48 

9.355 
9.373 
9.392 

12  13  11.4 

12  33  14-5 
12  53     5-2 

+50.38 
49.87 
49.35 

I  30.74 
I  42.56 

I  53-93 

a  502 
0.483 
0.464 

2     I  18.30 
2     5  14.86 
2     9  11.41 

Tues. 

Wed. 
Thur. 

25 
26 

27 

2 
2 
2 

II     3.14 
14  49.27 
18  35.91 

9.412 
9.433 
9.454 

13  12  43.3 
13  32     8.4 
13  51  20.2 

+48.82 
48.27 

47.71 

2     4.83 
2  15.24 
2  25.16 

0.444 
0.424 
0.403 

2  13     7.96 
2  17     4.52 
2  21     1.07 

Frid. 

Sat. 

SUN. 

28 
29 

30 

2 
2 
2 

22  23.06 
26  10.74 

29  58.95 

9.476 

9.498 
9.520 

14  10  18.4 
14  29     2.7 
14  47  32.9 

+47.14 
46.55 
45.95 

2  34-57 
2  43-44 
2  51-79 

0.381 
0.359 
0.336 

2  24  57.63 
2  28  54.18 

2  32  50.74 

Mon. 

31 

2 

33  47-71 

9-543 

N.15     5  48.4 

+45.34 

2  59-58 

0.313 

2  36  47.29 

NoT«.— T 

Tl 

1. 

beiei 
tiesig 
incre 

nidiameter  for  meai 
n  -f  prefixed  to  the 
asing. 

1 nooQ  may 
hourly  chai 

be  assamed  the  8«in< 
ige  of  declination  in 

9  as  that  for 
dicates  that 

apparent  noon 
north  declinati 

• 

ions  are 

Diff.  for  z  Hour, 

+  9'.8565. 
(Table  HI.) 
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AT  GREENWICH  MEAN  NOON. 


a 

o 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


o 


91 
92 

93 

94 

95 
96 

97 
98 

99 

00 
01 
02 

03 
04 

05 

06 
07 
08 

09 
10 
II 

12 

13 

H 

15 
16 

17 

18 

19 
20 


121 


THE  SUN'S 


TRUE  LONGITUDE. 


"  33   9-5 

12  32  17.3 

13  31  23.3 

14  30  27.6 

15  29  30.1 

16  28  30.8 

17  27  29.7 

18  26  26.8 

19  25  22.0 

20  24  15.2 

21  23   6.4 

22  21  55.6 

23  20  42.7 

24  19  27.6 

25  18  10.3 

26  16  50.9 

27  15  29.3 

28  14   5.2 


29 
30 
31 

32 
33 

34 


39.1 
10.8 


12 
II 
9  40.2 


8  7.7 
6  33- 1 
4  56.5. 


35  3  18.1 

36  I  37.8 

36  59  55-7 

37  58  12.0 

38  56  26.7 

39  54  39-9 

40  52  51.6 


32  40.2 

31  48.0 

30  53-9 

29  58.1 

29  0.5 

28  I.I 

26  59.9 

25  56.9 

24  52.0 

23  45- 1 

22  36.2 

21  25.2 

20  12.2 

18  57.0 

17  39-5 

16  20.0 

14  58.3 

13  34-1 

12  7.9 

10  39-5 

9  8.7 

7  36.1 

6  1.4 

4  24.7 

2  46.2 

I  5-7 

59  23.5 

57  39-7 

55  54-2 

54  7-3 

• 

52  18.9 


X>jtf.  for 
1  Hour. 


7.86 
7.78 
7.71 

7.64 

7-57 
7.50 

7.42 

7-34 
7.26 

7.18 
7.09 
7.01 

6.92 
6.83 

6.73 

6.64 
6.55 
6.45 

6.36 
6.27 
6.19 

6.10 
6.02 

5-94 

5.86 
5.78 
5.71 

5.64 
5.58 
5-51 


45-45 


LATITUDE. 


—  0.13 
0.00 

+  0.13 

+  0.26 

0.37 
0.46 

+  0-53 
0.56 

0'57 

+  0-55 
0.50 

0.43 

+  0.31 
0.19 

+  0.07 

—  0.06 
0.20 

0-33 

—  0-43 
0.51 

0.58 

—  0.62 
0.61 
0.58 

-0-53 
045 
0.34 

—  0.22 

—  O.IO 

-f  0.04 

+  0.17 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


9-9999154 
0.0000433 

O.OOOI7II 

0.0002989 
0.0004262 
0.0005532 

0.0006795 
0.0008051 
0.0009297 

0.0010535 
O.OOII763 
0.001298 1 

O.OOI4188 
0.0015387 
0.0016576 

0.0017756 
0.0018928 
0.0020094 

0.0021256 
0.0022410 
0.0023561 

0.00247 1 1 
0.0025853 
0.0026996 

0.0028136 
0.0029274 
0.0030408 

0.0031538 
0.0032663 
0.0033782 

0.0034894 


Diff.  for 
X  Hour. 


Mean  Time 

of 

Sidereal  Nooa 


+53-2 
53-2 
53-2 

+53.1 

52-9 
52.7 

+52.5 
52.2 

51.8 

+51.4 
51.0 

50-6 

+50.2 
49.8 
49.4 

+49«o 
48.7 

48.4 

+48.2 
48.0 

47-9 

+47.8 

47-7 
47.6 

+47-5 

47-4 
47.2 

•f-47.0 
46.8 
46.5 

+46.1 


o     m       a 
23    17   39.72 
23    13   43.82 

23  9  47.91 

23  5  52.00 
23  I  56.09 
22  58  0.19 

22  54  4.28 
22  50  8.37 
22  46  12.46 

22  42  16.56 
22  38  20.65 
22  34  24.74 

22  30  28.84 
22  26  32.93 
22  22  37.02 

22  18  41. II 
22  14  45.20 
22  10  49.30 

22  6  53.39 
22  2  57.48 
21  59  1.57 

21  55  5-66 

21  51  9.75 
21  47  13.84 

21  43  17.94 
21  39  22.03 
21  35  26.12 

21  31  30.21 
21  27  34.30 
21  23  38.39 

21  19  42.48 


NoTS.— The  numbers  in  column  A  correspond  to  the 
equinox  of  January  o'ja 


rue  equinoi  of  the  date;  in  eolnmn  A'  to  the  mean 


Di£F.  for  x  Hour, 
— 9*.8296. 
(Table  11.) 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


a 
o 


o 


SBMIDIAMBTBR. 


I 

2 

3 

4 

5 

6 

7 

8 


lo 
II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 
H 

25 
26 

27 

28 

29 
30 

31 


Nooo. 


5  56.0 

6  2.4 
6  8.1 

6  12.8 

6  16.1 

6  17.3 


6 
6 
6 

5 
5 
5 


5 
5 


4 
4 
4 

5 
5 
5 

5 
5 
5 

6 
6 
6 


16.2 

12.3 
5.6 

56.5 
45-7 
33-9 


22.1 
II. I 

5     1.8 


4  54-7 
4  50.3 
4  48.6 


49.8 
53-6 
59.8 

8.0 

175 
27.7 

38.0 

47-4 
55-8 

2.2 
6.9 

9-9 


Midniiht 


16    II.2 
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28.03 

3. x8x4 

N. 

0 

12  14.0 
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8.X806 

3.40 

3.18XX 

14.28 

3. 18x6 
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25.6 
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5.892 
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4.773 
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X0.876 
X0.809 

10.74a 

10.674 
X0.604 

IP. 533 
XO.459 

XO.383 


m0 
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Hour. 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 

10 

II 

12 

13 

14 

15 
16 

17 
18 

19 

20 

21 
22 
23 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Right 
Ascension. 


Diff.  for 
X  Minute. 


Declination. 


Diflf.  for 
X  Minute. 


TUESDAY  25. 


h 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


m 
50 
52 

54 

56 

58 

I 

3 

5 

7 
10 

12 

14 
16 

19 
21 

23 

25 
28 

30 
32 

35 

37 

39 
42 


8 
1.48 

13.38 
25.62 
38.22 
51.16 

4.46 
18.  I  I 
32.11 
46.47 

I.I8 
16.25 
31.67 

47.45 

3.58 

20.07 

36.91 

54." 
11.67 

29.58 

47.84 

6.45 

25.42 

44.74 
4.41 


8 

2.X954 
s.soia 
S.8070 
8.2x28 
8.2187 
8.2246 
2.2304 
2.2363 
2.2423 
2.2482 

2.2541 

2.2600 
8.2659 
2.2718 
2.2778 
2.2837 
2.2897 
2.2956 
8.30x4 
a. 3073 
2.3132 
2. 3 191 

2.3249 

2.3308 


S. 


S. 


I  28.7 

II  49.6 

22  6.0 

32  17.7 

42  24.6 

52  26.7 

2  24.0 

12  16.2 


22 

31 

41 

50 
O 

9 
18 

28 

37 
46 

54 

3 
12 

20 

29 
37 


0 

14  44 

I 

14  46 

2 

14  49 

3 

14  51 

4 

14  53 

5 

14  56 

6 

14  58 

7 

15     0 

8 

15     3 

9 

15     5 

10 

15     8 

II 

15  10 

12 

15  12 

13 

15  15 

14 

15  17 

15 

15  20 

16 

15  22 

17 

15  24 

18 

15  27 

19 

15  29 

20 

15  32 

21 

15  34 

22 

15  37 

23 

15  39 

H 

15  42 

WEDNESDAY  26. 

S.19  46 

19  54 

20  2 

20  10 
20  17 
20  25 
20  33 
20  40 
20  48 

55 
2 

9 
16 

22 

29 

36 
42 

48 

54 
o 

6 

12 

17 


24.43 

2.3366 

44.80 

2.3433 

5.51 

2.3481 

26.57 

a. 3538 

47.97 

2.3595 

9.71 

a. 3653 

31.80 

a. 3709 

54.22 

2.3764 

16.97 

2.3820 

40.06 

a. 3875 

3.47 

a.  3929 

27.21 

2.3984 

51.28 

2.4038 

15.67 

2.409a 

40.38 

3.4x44 

540 

a. 4197 

30.74 

2.4248 

56.38 

2.4299 

22.33 

a.  4350 

48.58 

a. 4399 

15.12 

2.4448 

41.96 

2.4497 

9.09 

a.  4545 

36.50 

a.  4592 

4.19 

8.4638 

20 

21 
21 
21 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22  23 
S.22  28 


3-4 

45.5 
22.3 

53.8 
19.9 
40.6 

55.7 

5.1 

8.8 

6.7 

58.7 

44-7 

24.7 
58.6 

26.2 
47.5 


2.4 
10.9 
12.8 

8.0 
56.6 

38.4 

13.3 

41.3 
2.2 

16.0 

22.7 

22.1 

14.2 

58.9 
36.0 

5.6 
27.6 

41.8 

48.3 
46.9 

37.6 
20.3 

55.0 
21.5 

39.9 


10.385 

X0.31X 

X0.234 

10.155 
X0.075 

9*995 
9.9x3 
9.828 

9.744 
9.658 

9.569 
9.480 

9.390 
9.298 
9.204 
9.109 
9.0x3 
8.916 
8.817 

8.717 
8.616 

8.513 
8.408 
8.302 


8.195 
8.087 

7.976 
7.865 
7.753 
7.639 
7-524 

7.407 

7.289 

7. 171 
7.051 
6.929 
6.807 
6.682 
6.556 
6.430 
6.302 
6.X73 
6.043 
5.9" 
5.778 

5.645 
5.5x0 

5.374 
5.238 


Hour. 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
i8 

19 
20 

21 

22 

23 


o 

I 

2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 

24 


RiRhk 
Ascensioa 


Diff.  for 
I  Minute. 


Declinatioa 


Diff.  for 
X  Minute. 


THURSDAY  27. 


h 
15 
15 
15 
15 
15 
15 
15 

15 

16 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 


16 
16 
16 
16 
16 
16 
i6 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 


m 
42 
44 
47 
49 
51 
54 
56 

59 
I 

4 
6 

9 
II 

14 
16 

19 
22 

24 
27 

29 
32 

34 
37 
39 


42 

44 
47 
49 
52 

55 

57 
o 

2 

5 

7 
10 

13 

15 
18 

20 

23 

25 
28 

30 

33 

36 
38 
41 
43 


e 
S.22 
22 
22 
22 
22 
22 
22 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 
S.23 

FRIDAY  28. 


B 

8 

4.19 

2.4638 

32.16 

2.4684 

0.40 

2.4728 

28.90 

a.  477a 

57.66 

a. 4815 

26.68 

a. 4858 

55.95 

2.4899 

25-47 

2.4939 

55-22 

2.4978 

25.21 

2.5017 

55-43 

2.5055 

25.87 

2.509X 

56.52 

8.5x27 

27.39 

2.5162 

58.46 

a. 5x95 

29.73 

2.5228 

1. 19 

a.  5258 

32.83 

2.5288 

4.65 

2.5318 

36.65 

a. 5347 

8.82 

a. 5374 

41.14 

a.  5399 

13.61 

a. 5424 

46.23 

2.5448 

28 

33 

38 

43 
48 

53 

57 

I 

6 
10 


39-9 
50.0 

51.8 

45.2 
30.1 

6.5 

34.4 

53.7 

4.3 
6.1 


13  59.2 

17  43.4 
21  18.8 


24 

28 

31 
34 
37 
39 
42 

44 
46 
48 


45.2 

2.6 

II. o 

10.4 

0.6 

41.6 

f3-5 
36.1 

49.4 
53.5 


50  48.2 


18.98 

51.87 

24.88 

58.00 

31.24 

4.58 

38.01 

11.53 

45-13 
18.80 

52.54 
26.33 

0.17 
34.06 

7.98 
41.93 
15.90 
49.89 
23.88 

57.87 

31.85 
5.81 

39-75 
13.66 

47.53 


a.  5470 
8.5492 
8.55x1 
a. 5530 
a. 5548 
a. 5564 
a. 5579 
a.  5593 
3.5606 
8.5618 
8.5628 
2.5636 
2.5644 
2.5651 
2.5656 
2.5660 
8.5663 
a. 5665 
2.5665 
8.5664 
2.5662 
2.5658 

a.  5654 
a. 5648 

8.5642 


S.23 

23 

23 

23 

23 

23 

23 

24 

24 

24 

24 

24 
24 

24 

24 

23 

23 

23 

23 

23 

23 

23 

23 

23 
S.23 


52 

54 
55 
56 

58 


33.5 

9.4 

35.9 

53.0 

0.6 

58  58.6 

59  47.2 
26.2 

55-6 

15.4 

25.7 
26.3 

17.3 

58.7 

30.5 
52.6 

5.1 
S.o 

1.2 

44.8 
18.7 
430 

57-8 
2.9 

58.4 


o 
o 
I 
I 
I 
I 
o 
o 

59 
59 
58 

57 
55 
54 
52 
50 

49 
46 


5-238 

5.099 

4.960 

4.819 

4.678 

4.536 

4.393 

4.249 

4.103 

3.958 

3.8x1 

3.663 

3.515 

3.365 

3.8x5 

3.065 

8.9x3 

8.760 

a.6o8  I 

a. 454   ; 

2.299    ' 

a.X45   I 

1.990   I 

1.833 


1.677 
1.320 

X.363 
i.ao6 
X.047 
0.888 
0.730 
0.570 
0.4x0 

0.851 

-  0.091 

+  0.070 

0.830 
0.390  i 
0.551 

0.7x8 
0.878 
1.033 

X.X93 

«.354 
1.5x5 

1.674 
1.834 

1*995 
8.135 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 


Right 
Ascension. 


Diff.  for 
I  Minute. 


SATURDAY  29. 


h 

7 
7 
7 
7 
7 
7 
7 
8 

8 
8 
8 
8 


m 

43 
46 

48 

51 

54 

56 

59 
I 

4 
6 

9 
II 


8  14 
8  17 
8  19 
8  22 
8  24 
8  27 
8  29 
8  32 

8  34 
8  37 
8  39 
8  42 


■ 

47.53 
21.36 

55-13 

28.84 

2.49 
36.06 

9.55 
42.96 

16.28 

49.49 

22.60 

55-59 
28.46 

1. 21 

33.82 

6.30 

38.63 

10.82 

42.85 
14.72 
46.42 

17.95 

49- 30 
20.47 


8 
8.5643 

a. 5633 

2«s6a3 
a. 5613 
a.s6o> 
a. 5588 

a. 5575 
3.5561 
3.5544 
a. 5537 
a. 5508 
a. 5488 
a. 5468 
a. 5447 
3.5434 
3,540X 

3.5377 
3.5353 

3.5335 
2.5298 

3.5369 

a.  5240 
2.52x0 
2.5180 


S.23 

23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 

22 
22 
22 
22 
22 
22 
22 
22 
22 


46    58.4 

44  44.3 

20.7 
47.6 

4.9 
12.7 

II. O 

59-9 

39.4 

9.4 
30.1 

41.5 

43.6 
36.4 

19.9 

54.3 

19.5 

35-6 
42.6 

40.6 

29.6 

9.7 
40.9 

3.3 


42 

39 

37 

34 

31 

27 

24 
21 

17 

13 

9 

5 

I 

56 
52 

47 
42 

37 
32 

27 
21 

16 


SUNDAY  30. 


0 

18   44 

I 

18  47 

2 

18   49 

3 

18    52 

4 

18  54 

5 

18  57 

6 

18  59 

7 

19     2 

8 

19     4 

9 

19     7 

ID 

19     9 

II 

19  12 

12 

19  14 

13 

19  17 

14 

19  19 

15 

19  22 

16 

19  24 

17 

19  27 

18 

19  29 

19 

19  31 

20 

19  34 

21 

19  36 

22 

19  39 

23 

19  41 

24 

19  44 

51.46 

3.5148 

22.25 

2. 51 16 

52.85 

3.5083 

23.25 

2.5050 

53.45 

3.5015 

23.43 

3.4979 

53.20 

3.4944 

22.76 

2.4908 

52.09 

2.4870 

21.20 

3.4833 

50.08 

3.4793 

18.72 

3.4754 

47.13 

3.4715 

15.30 

3.4675 

43.23 

3.4635 

10.92 

3.4594 

38.36 

3.4553 

5.55 

a.  45" 

32.49 

3.4468 

59.17 

a. 4436 

25.60 

3.4383 

51.77 

3.4340 

17.68 

3.4397 

43.33 

3.4353 

8.71 

a. 4208 

S.22 

22 
21 
21 
21 
2: 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
20 
20 
20 

19 

19 

19 

19 

19 
S.I9 


Diff.  for 
I  Minute. 


10  16.9 

5.847 

4  21.7 

5.993 

58   17.9 

6.136 

52     5.4 

6.279 

45  44.4 

6.421 

39  14.9 

6.563 

32  36.9 

6.703 

25  50.6 

6.842 

18  55.9 

6.98X 

II  52.9 

7.1x8 

4  41.7 

7.354 

57  22.4 

7.S88 

49  55.1 

7.533 

42  19.7 

7.656 

34  36.4 

7.788 

26  45.2 

7.9x8 

18  46.2 

8.048 

10  39.5 

8*176 

2   25.1 

8.  SOS 

54     3.2 

B.438 

45  33.7 

6.554 

36  56.7 

8.678 

28  12.4 

8. 800 

19  20  7 

8.931 

ID   21.9 

9.040 

a.  155 

a.  314 
3.473 
a.  633 

3.791 
1.949 
3.X07 

3.363 
3.431 
3.578 

3*733 
3.888 

4.043 
4.X98 
4.3SX 
4.503 
4.656 
4.808 
4.958 
5.108 

5.S58 
5.406 

S.553 

5.700 


Hour. 


Right 
AscensioiL 


Diff.  for 
X  Minute. 


Declination. 


Diff.  for 
I  Minute. 


MONDAY,  MAY  x. 

a        I     s  I        •       »       • 

O  )   29  44     8.71   I     a.4ao8  |S.I9    ID  21. 9   ] 


ll    m       a        IS 


9-040 


PHASES  OF  THE  MOON, 


o 


d      h       m 

Last  Quarter    .     •    •    April  a  23  55.7 

New  Moon 9  18  20.8 

First  Quarter    .     .     ,     ,     .  17  10  43.0 

Full  Moon 25     7  ai.8 


d       h 
(     Perigee     ••••••     April     6     i.z 

C     Apogee 18    3.2 
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• 

GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

• 

P.  L. 

P.  L, 

P.  L 

P.  L. 

"sl 

Name  and  Direction    1 

Noon. 

of 

Illh- 

of 

Vlh. 

of 

IXh. 

of 

Q 

of  Object 

Diff. 

DiflF. 

DiflL 

Diff. 

. 

0 

*        m 

0         f         m 

0         *         m 

•       » 

m 

I 

Spica 

W. 

53 

20    31 

243a 

55     3  35 

2415 

56  46  49 

8408 

58   30 

13 

3401 

Jupiter 

W. 

37 

41  45 

2435 

39  24  30 

2424 

41     7  30 

2415 

42   50 

44 

8405 

Venus 

E. 

74 

13  42 

28x3 

72  39  31 

2807 

71     5  12 

2800 

69   30 

44 

8793 

Fomalhaut 

E. 

76 

59  44 

2887 

75  27     9 

2887 

73  54  34 

2890 

72    22 

2 

2892 

a  Pegasi 

E. 

96 

24  25 

2556 

94  44  29 

2548 

93     4  22 

2540 

91    24 

5 

2534 

Sun 

E. 

"5 

43  30 

a759 

114     8     8 

2750 

112  32  35 

2743 

HO  56 

52 

2735 

a 

Spica 

W. 

67 

9  42 

2366 

68  54     5 

2360 

70  38  37 

2354 

72    23 

18 

2347 

Jupiter 

W. 

51 

30  14 

2361 

53  14  45 

2353 

54  59  27 

2346 

56  44 

20 

2338  ' 

Venus 

E. 

6i 

36  12 

2761 

60     0  53 

2754 

58  25  25 

2749 

56  49 

50 

2743 

Fomalhaut 

E. 

64 

40  43 

2925 

63     8  56 

2937 

61  37  24 

2950 

60     6 

8 

2965 

a  Pegasi 

E. 

83 

0  25 

2503 

81  19  16 

«498 

79  38     0 

2493 

77  56 

37 

2489 

Sun 

E. 

102 

55  45 

2698 

lOI    19      2 

2690 

99  42     9 

2684 

98     5 

7 

2677 

3 

Spica 

W. 

81 

9     4 

2316 

82    54   40 

23x0 

84  40  25 

2304 

86  26 

18 

2299 

Jupiter 

W. 

65 

31  25 

2303 

67    17   20 

2296 

69     3  25 

2291 

70  49 

38 

2284 

Antares 

W. 

35 

35  12 

2322 

37  20  39 

2316 

39     6  15 

2309 

40  52 

I 

2303 

Venus 

E. 

48 

50     4 

2717 

47  13  47 

2712 

45  37  23 

2708 

44     0 

54 

2704 

a  Pegasi 

E. 

69 

28  22 

2473 

67  46  31 

2472 

66     4  38 

2470 

64    22 

43 

2470 

Sun 

E. 

89 

57  39 

2643 

88  19  43 

2637 

86  41  38 

2631 

85     3 

25 

2625 

1 

4 

Jupiter 

W. 

79 

42  57 

2256 

81  30     I 

22SX 

83  17  12 

2246 

85     4 

31 

j 

2242 

Antares 

W. 

49 

43     3 

2274 

51  29  40 

2270 

53  16  24 

2264 

55     3 

16 

2260 

Saturn 

W. 

33 

58  51 

2277 

35  45  24 

227a 

37  32     5 

2266 

39  18 

54 

2261 

a  Pegasi 

E. 

55 

53  18 

2480 

54  II  36 

2484 

52  30    0 

2490 

50  48 

33 

2498 

Sun 

E.. 

76 

50  21 

2597 

75  II  22 

2592 

73  32  16 

2588 

71  53 

4 

2583 

5 

Antares 

W. 

63 

59  12 

2240 

65  46  40 

2237 

67  34  13 

2234 

69  21 

50 

2231 

Saturn 

W, 

48 

14  46 

2239 

50     2  15 

2236 

51  49  49 

2233 

53  37 

28 

2230 

Sun 

E. 

63 

35  39 

8564 

61  55  55 

2562 

60  16     8 

2559 

58  36 

17 

2558 

6 

Antares 

W. 

78 

20  49 

2223 

80     8  43 

2221 

81  56  39 

222X 

83  44 

35 

2220  j 

Saturn 

W, 

62 

36  37 

2220 

64  24  34 

2219 

66  12  33 

22X8 

68     0 

33 

82X8 

Sun 

E. 

50 

16  32 

a553 

48  36  33 

2553 

46  56  34 

2555 

45  16 

37 

2556 

7 

Antares 

W, 

92 

44     7 

2227 

94  31  55 

2229 

96  19  40 

2231 

98     7 

21 

t235 

Saturn 

W. 

77 

0  24 

2223 

78  48  17 

2225 

80  36     7 

2228 

82  23 

53 

2231 

Sun 

E. 

36 

57  44 

•575 

35  18  15 

2581 

33  38  54 

2588 

31  59 

43 

2597 

II 

Sun 

W. 

i6 

18  39 

3005 

17  48  45 

2993 

19  19     6 

2987 

20  49 

35 

2985 

Pollux 

E. 

74 

18  20 

2546 

72  38  II 

2561 

70  58  22 

2576 

69  18 

54 

259a  , 

Mars 

E. 

81 

II  48 

2630 

79  33  34 

2646 

77  55  41 

fl66o 

76  18 

8 

2675 

12 

Sun 

W. 

28 

21  29 

3014 

29  51  25 

3023 

31  21     9 

3Q34 

32  50 

39 

3047 

Pollux 

E. 

61 

7    0 

9673 

59  29  44 

2689 

57  52  50 

2707 

56  16 

20 

2725 

Mars 

E. 

68 

15  30 

2753 

66  40     I 

2769 

65     4  53 

2786 

63  30 

7 

2801 

Regulus 

E. 

97 

51  34 

2626 

96  13  14 

2640 

94  35  14 

2655 

92  57 

34 

2670  . 

13 

Sun 

W. 

40 

14  19 

3x12 

41  42  14 

3X25 

43     9  53 

3x39 

44  37 

15 

3153 

Pollux 

E. 

48 

19  43 

2816 

46  45  36 

2835 

45  II  54 

2855 

43  38  38 

2875 

Mars 

E. 

55 

41  27 

2882 

54     8  45 

2898 

52  36  24 

2914 

51     4 

23 

2931 

Regulus 

E. 

84 

54  13 

2744 

83  18  32 

2759 

81  43  10 

2773 

80     8 

7 

2788 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

P.L. 

P.  L. 

P.I* 

P.  L. 

°l 

Name  and  Direction 

Midnight 

of 

XVb. 

of 

XVIIIh. 

of 

XXIh. 

of 

Q 

OX  Object 

• 

Diff. 

Diff. 

Diff. 

Diff, 

•                  m 

•         t         m 

•      1 

m 

0        *        m 

I 

Spica 

W. 

6o  13  47 

2394 

61  57  31 

8387 

63  41 

25 

•    2380 

65    25    29 

8373 

Jupiter 

W. 

44  34  12 

3396 

46  17  53 

2386 

48     r 

48 

8378 

49  45  55 

8369 

Venus 

E. 

67  56     7 

9786 

66  21  21 

8779 

64  46 

26 

8773 

63  II  23 

3767 

Fomalhaut 

E. 

70  49  33 

0896 

69  17     9 

3901 

67  44 

51 

3908 

66  12  42 

3916 

a  Pegasi 

E. 

89  43  39 

2527 

88     3     3 

3521 

86    22 

19 

3515 

84  41  26 

3509 

Sun 

E. 

109  20  59 

2728 

107  44  56 

3719 

106     8 

42 

3712 

104  32  18 

3705 

2 

Spica 

W. 

74     8     9 

«34X 

75  53     9 

8335 

77  38 

18 

2328 

79  23  37 

8333 

Jupiter 

W. 

58  29  24 

8331 

60  14  39 

2334 

62     0 

4 

2316 

63  45  40 

3310 

Venus 

E. 

55  14     7 

a738 

53  38  17 

2732 

52     2 

19 

2727 

5*5  26  15 

2722 

Fomalhaut 

E. 

58  35  II 

3982 

57     4  36 

3003 

55  34 

27 

3026 

54     4  46 

3052 

a  Pegasi 

E. 

76  15     8 

3485 

74  33  33 

2482 

72  51 

54 

2478 

71   10  10 

8475 

Sun 

E. 

96  27  56 

1^69 

94  50  35 

2663 

93  13 

5 

S656 

91  35  26 

3650 

3 

Spica 

W. 

88  12  19 

8294 

89  58  28 

2288 

91  44 

45 

2383 

93  31  10 

8^78 

Jupiter 

W. 

72  36     r 

2278 

74  22  33 

2272 

76     9 

13 

2267 

77  56     I 

2262 

Antares 

W. 

42  37  56 

2297 

44  24     0 

229X 

46  10 

13 

3285 

47  56  34 

2280 

Venus 

E. 

42  24  20 

270Z 

40  47  41 

3698 

39  10 

59 

8695 

37  34  13 

2694 

a  Pegasi 

E. 

62  40  47 

8470 

60  58  51 

3471 

59  16 

57 

8473 

57  35     6 

8475 

Sun 

E. 

83  25     4 

3619 

81  46  35 

26x3 

80     7 

58 

3607 

78  29  13 

3603 

4 

Jupiter 

W. 

86  51  56 

2237 

88  39  28 

8233 

90  27 

6 

2230 

92  14  49 

3226 

Antares 

W. 

56  50  15 

2256 

58  37  20 

2251 

60  24 

32 

2247 

62  II  49 

8243 

Saturn 

W. 

41     5  51 

2256 

42  52  55 

2251 

44  40 

6 

2247 

46  27  23 

2243 

a  Pegasi 

E. 

49     7  17 

2507 

47  26  14 

2518 

45  45 

26 

2532 

44     4  57 

2548 

Sun 

E, 

70  13  46 

8579 

68  34  22 

8575 

66  54 

53 

257X 

65  15  18 

3568 

5 

Antares 

W. 

71     9  32 

2229 

72  57  17 

3227 

74  45 

5 

2225 

76  32  56 

8323 

Saturn 

W. 

55  25  II 

2227 

57  12  58 

2225 

59     0 

48 

2223 

60  48  41 

3221 

Sun 

E. 

56  56  24 

a556 

55  16  28 

8554 

53  56 

30 

8553 

51  56  31 

8553 

6 

Antares 

W, 

85  32  32 

3221 

87  20  28 

3222 

89     8 

23 

2223 

90  56  16 

323S 

Saturn 

W. 

69  48  33 

2219 

71  36  32 

2219 

73  24 

31 

3320 

75  12  28 

3321 

Sun 

E. 

43  36  42 

«559 

41  56  50 

2562 

40  17 

3 

2565 

38  37  20 

2570 

7 

Antares 

W. 

99  54  57 

2238 

loi  42  28 

2242 

103  29 

53 

8847 

105  17  II 

3251 

Saturn 

W. 

84  II  34 

2235 

85  59  10 

2238 

87  46 

41 

8243 

89  34     5 

8247 

Sun 

E. 

30  20  44 

2607 

28  41  58 

2618 

27    3 

28 

2631 

25  25  15 

3646 

II 

Sun 

W. 

22  20     7 

2966 

23  50  37 

3989 

25  21 

3 

3996 

26  51  21 

3004 

Pollux 

E. 

67  39  48 

2607 

66     I     3 

3624 

64  22 

40 

2640 

62  44  39 

2656   1 

Mars 

E. 

74  40  55 

2691 

73     4     3 

3706 

71  27  31 

2722 

69  51  20 

2738   , 

12 

Sun 

W. 

34  19  54 

3059 

35  48  54 

3071 

37  17 

39 

3085 

38  46     7 

3098 

Pollux 

E. 

54  40  13 

2743 

53     4  30 

2760 

51  29 

10 

«779 

49  54  14 

2798 

Mars 

E. 

61  55  41 

28x8 

60  21  36 

3834 

58  47 

52 

2850 

57  14  29 

28G6 

Regulus 

E. 

91  20  14 

3685 

89  43  14 

3700 

88     6 

34 

87x5 

86  30  14 

3729 

13 

Sun 

W. 

46     4  21 

3x67 

47  31   10 

3x80 

48  57 

43 

3x94 

50  23  59 

3308 

Pollux 

E. 

42     5  47 

2896 

40  33  23 

3916 

39     I 

25 

3939 

37  29  55 

9962 

Mabs 

E. 

49  32  43 

2946 

48     I  23 

2962 

46  30 

23 

2978 

44  59  43 

2994 

RegAlua 

E. 

78  33  23 

3808 

76  58  58 

2816 

75  24 

51 

3830 

73  51     2 

2845 

70 


APRIL,  1899. 


XV. 


GRKKNWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L 

P.L 

Name  and  Direction 

Noon. 

of 

Illh- 

of 

Vlh. 

of 

IXh. 

of 

of  Object 

Diit 

Diff. 

• 

Diff. 

Diff. 

•     *     » 

0         r        » 

0          *         m 

e 

1* 

14 

Sum 

W. 

51  49  59 

3«x 

53  15  43 

3334 

54  41  12 

3«47 

56     6 

25 

39G0 

Pollux 

E. 

35  58  54 

^S 

34  28  23 

30x0 

32  58  23 

3037 

31  28 

56 

3065 

Mars 

E. 

43  29  23 

3010 

41  59  23 

Soas 

40  29  41 

3041 

39     0 

19 

3056 

RegoluB 

E. 

72  17  32 

2858 

70  44  19 

987X 

69  II  23 

9884 

67  38 

44 

3897 

15 

Sum 

W. 

63     8  54 

33x9 

64  32  43 

333X 

65  56  19 

334X 

67  19 

43 

3350 

Aldebaran 

W. 

20  50  47 

3«7 

22  16  24 

39Q3 

23  42  30 

3x84 

25     8 

58 

3x70 

Regulas 

E. 

59  59  26 

8957 

58  28  19 

99(9 

56  57  27 

«979 

55  26 

48 

3990 

i6 

Sun 

W, 

74  13  58 

3396 

75  36  19 

3403 

76  58  32 

341X 

78  20 

36 

3417 

Aldebaran 

W. 

32  24  28 

3x37 

33  51  53 

3x34 

35  19  21 

3x33 

36  46 

50 

3x3a 

Regulus 

E, 

47  56  44 

3038 

46  27  18 

3046 

44  58     2 

3055 

43  28 

57 

3063 

Spica 

E. 

loi  54     9 

3016 

100  24  16 

yna 

98  54  31 

3030 

97  24 

55 

3035 

I? 

Sun 

W. 

85     9  16 

3443 

86  30  44 

3446 

87  52    8 

3450 

89  13 

28 

3453 

Aldebaran 

W. 

44     4  «9 

3130 

45  32     2 

3x30 

46  59  35 

3x30 

48  27 

8 

3x29 

Regulus 

E. 

36     5  54 

3x00 

34  37  44 

3106 

33    9  42 

3x14 

31  41 

49 

3X90 

Spica 

E. 

89  58  38 

3060 

88  29  39 

3064 

87    0  45 

30G6 

85  31 

54 

3069 

Jupiter 

E. 

104     I   10 

3031 

102  31  36 

3035 

loz     2    7 

3038 

99  32 

41 

3040 

i8 

Sun 

W. 

95  59  36 

3458 

97  20  47 

3457 

98  41  59 

3456 

100     3 

12 

3455 

Aldebaran 

W. 

55  45  II 

3x23 

57  12  53 

3xax 

58  40  37 

3xx8 

60     8 

25 

31X5 

Spica 

E. 

78     8  17 

3075 

76  39  37 

3074 

75  10  56 

3073 

73  42 

14 

3079 

Jupiter 

E. 

92    6    3 

3045 

90  36  46 

3044 

89    7  28 

3043 

87  38 

9 

3041 

19 

Sun 

W. 

106  49  52 

3439 

108  iz  24 

3436 

109  33     0 

343X 

no  54  42 

34a6 

Aldebaran 

W. 

67  28  23 

3096 

68  56  38 

3091 

70  24  59 

3086 

71  53 

26 

3079 

Pollux 

W. 

26  16  39 

saga 

27  41     0 

3965 

29     5  53 

3a40 

30  31 

15 

39x8 

Spica 

E. 

66  18     7 

3058 

64  49     6 

3055 

63  20     I 

3050 

6z  50 

50 

3046 

Jupiter 

£. 

80  ID  57 

3099 

78  41  20 

3015 

77  II  38 

3090 

75  41 

50 

3016 

90 

Aldebaran 

W. 

79  17  40 

3046 

80  46  56 

3037 

82  16  23 

•^^•ar 

83  46 

0 

309X 

Pollux 

W. 

37  43  53 

3x31 

39  II  25 

31x5 

40  39  16 

3XOX 

42    7 

25 

3087 

Mars 

w. 

26  46  II 

3831 

28  ZI  44 

39x6 

29  37  34 

S«>3 

31     3 

i«J 

3x89 

Spica 

E. 

54  23  16 

3PI4 

52  53  21 

3008 

51  23  18 

49  53 

5 

9992 

Jupiter 

E. 

68  zi  16 

3986 

66  40  46 

9980 

65  10    8 

907^ 

63  39 

20 

«965 

Antares 

E. 

99  57     4 

3011 

98  27     6 

3004 

96  56  58 

9996 

95  26 

40 

99S8 

az 

Aldebaran 

W. 

91  16  48 

■974 

92  47  33 

■964 

94  18  31 

■954 

95  49 

42 

«943 

Pollux 

W. 

49  32  27 

30x7 

51     2  Z9 

3004 

52  32  27 

9990 

54     2 

52 

■977 

Mars 

W. 

38  18     3 

3x96 

39  45  41 

3XX4 

41  13  34 

3x01 

42  41 

43 

3088 

Spica 

E. 

42  19  24 

3948 

40  48     6 

9939 

39  16  36 

0939 

37  44 

54 

9990 

Jupiter 

E. 

56     2  54 

9924 

54  31     5 

9915 

52  59     5 

8905 

51  26 

53 

■897 

Antares 

E. 

87  52  28 

394* 

86    21      2 

9931 

84  49  23 

9991 

83  17 

31 

X910 

Saturn 

£. 

Z03  20  17 

■930 

lOZ  48  36 

9990 

100  z6  42 

9909 

98  44  34 

9898 

22 

Pollux 

W. 

61  39  12 

9909 

63  zz  19 

a895 

64  43  44 

9882 

66  16 

26 

2869 

Mars 

W. 

50    6  23 

3023 

51  36    7 

3009 

53    6    8 

•996 

54  36 

26 

•983 

Regulus 

W. 

24  37  48 

«930 

26     9  29 

9910 

27  41  35 

989: 

29  14 

6 

aS73 

Jupiter 

E. 

43  42  59 

9850 

42     9  36 

9849 

40  36     2 

9832 

39     2 

16 

■B95 

Antares 

E. 

75  34  39 

•854 

74     I  21 

aSia 

72  27  47 

2829 

70  53 

57 

9818 

Saturn 

£. 

91     0  24 

9841 

89  26  49 

9899 

87  52  59 

98x7 

86  18 

53 

9805 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

P.L. 

P.L. 

P.L. 

1 

P.L. 

Name  and  Direction 
of  Object 

Midnight 

of 
DifiE. 

XV^ 

of 
Diff. 

XVIIIh. 

of 
Diff. 

XXIb. 

of 
Diff. 

m        t        m 

0        f        m 

0         f         m 

e        f         m 

14 

Sun 

W. 

57  31  23 

3873 

58  56    7 

3385 

60  ao  36 

3396 

61    44    52 

3308 

Pollux 

E. 

30    0    3 

309s 

28  31  47 

3139 

27    4  12 

3164 

25  37  20 

3205 

Mars 

E. 

37  31  16 

307a 

36     2  32 

3088 

34  34    8 

3104 

33     6     3 

1 

3XX9 

Regulus 

E, 

66     6  21 

2909 

64  34  14 

3933 

63     2  23 

2934 

61  30  47 

2946 

15 

Sun 

W. 

68  42  56 

3361 

70     5  57 

3370 

71  28  48 

3379 

72  51  28 

3388 

Aldebaran 

W. 

a6  35  43 

31S9 

28     2  41 

3150 

29  29  50 

3144 

30  57     6 

3x39 

Regulus 

E. 

53  56  23 

3000 

52  26  10 

30x0 

50   56    10 

3019 

49  26  21 

3039 

x6 

Sun 

W. 

79  42  33 

3433 

81     4  23 

3430 

82  26     6 

3434 

83  47  44 

3439 

Aldebaran 

W. 

38  14  21 

3133 

39  41  52 

3x31 

41     9  24 

3131 

42  36  56 

3X3P 

Regulus 

E. 

42     0     2 

3070 

40  31   16 

3«>78 

39     2  40 

3086 

37  34  13 

3093 

Spica 

E. 

95  55  26 

304a 

94  26     5 

3047 

92  56  50 

3052 

91  27  41 

3056 

17 

Sun 

W. 

90  34  45 

34S4 

91   56     0 

3456 

93  17  13 

3457 

94  38  25 

3458 

Aldebaran 

W. 

49  54  42 

3129 

51  22  17 

3x38 

52  49  53 

3126 

54  17  31 

3x34 

Regulus 

E. 

30  14     4 

3128 

28  46  28 

3136 

27  19     2 

3x43 

25  51  45 

3152 

Spica 

E. 

84     3     7 

3071 

82  34  22 

3073 

81     5  39 

3074 

79  36  58 

3074 

Jupiter 

E. 

98     3  18 

3043 

96  33  57 

3<H3 

95     4  38 

3044 

93  35  20 

3045 

x8 

Sun 

W. 

10 I  24  26 

34S3 

102  45  43 

3451 

104      7      2 

3447 

105  28  25 

3444 

Aldebaran 

W. 

61  36  16 

3x1a 

63     4  II 

3109 

64  32    10 

3105 

66     0  14 

3XOX 

Spica 

E. 

72  13  30 

3070 

70  44  44 

3068 

69  15  55 

3065 

67  47     3 

3063 

Jupiter 

E. 

86     8  48 

3040 

84  39  25 

3038 

83     9  59 

3035 

81  40  30 

3032 

19 

Sun 

W. 

112  16  29 

3430 

113  38  23 

3414 

X15     0  24 

3407 

116  22  33 

3400 

Aldebaran 

W. 

73  22     I 

3«»73 

74  50  43 

3066 

76  19  34 

3060 

77  48  33 

3053 

Pollux 

W. 

31  57     3 

3198 

33  23  14 

3x80 

34  49  47 

3x63 

36  16  40 

3x47 

Spica 

E. 

60  21  34 

3040 

58  52  II 

3034 

57  22  40 

3038 

55  53     2 

3033 

Jupiter 

E. 

74  II  57 

3010 

72  41  57 

3005 

71   "  51 

2999 

69  41  37 

2993 

20 

Aldebaran 

W. 

85  15  47 

30x3 

86  45  45 

3003 

88  15  54 

2993 

89  46  15 

2984 

Pollux 

W. 

43  35  51 

3073 

45     4  34 

3058 

46  33  35 

3045 

48     2  52 

3030 

Mars 

W. 

32  30     2 

3x77 

33  56  39 

3163 

35  23  32 

3x51 

36  50  40 

3x38 

Spica 

E. 

48  22  42 

3984 

46  52     9 

3975 

45  21  25 

2966 

43  50  30 

2958 

Jupiter 

E. 

62     8  23 

2957 

60  37  16 

3949 

59     5  59 

3941 

57  34  32 

3932 

Antares 

E. 

93  56  12 

3979 

92  25  33 

3970 

90  54  43 

a96x 

89  23  41 

2952 

21 

Aldebaran 

W. 

97  21     6 

3933 

98  52  44 

3932 

100  24  35 

3910 

loi  56  41 

3899 

PoUux 

W. 

55  33  34 

3963 

57     4  33 

3930 

58  35  49 

3936 

60     7  22 

2923 

Mars 

W. 

44  10     7 

3075 

45  38  47 

3063 

47     7  43 

3049 

48  36  55 

3036  , 

Spica 

E. 

36  13     0 

3909 

34  40  53 

3899 

33     8  33 

3889 

31  36     0 

2879 

Jupiter 

E. 

49  54  30 

2887 

48  21  55 

3878 

46  49     8 

3869 

45  16     9 

3860 

Antares 

E. 

81  45  25 

3899 

80  13     5 

3888 

78  40  31 

3876 

77     7  42 

3866 

Saturn 

E. 

97  12  13 

3887 

95  39  38 

3876 

94     6  48 

3864 

92  33  43 

2853 

22 

Pollux 

W. 

67  49  25 

3855 

69  22  42 

3841 

70  56  17 

3838 

72  30     9 

38x4 

Mars 

W. 

56     7     0 

3969 

57  37  51 

99Sfi 

59     8  59 

2943 

60  40  23 

2929 

Regulus 

W. 

30  47     0 

2855 

32  20  17 

3838 

33  53  56 

382X 

35  27  57 

3805 

Jupiter 

E. 

37  28  20 

38x6 

35  54  13 

3808 

34  19  56 

2801 

32  45  30 

2795 

Antares 

E. 

69  19  52 

3805 

67  45  31 

3793 

66   10  54 

3780 

64  36     0 

3768 

Saturn 

E. 

84  44  31 

3793 

83     9  53 

•779 

81  34  58 

3767 

79  59  47 

2754  ■ 

72 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
mth. 

P.L. 

P.L. 

P.I* 

P.  L. 

Name  and  Direction    1 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IX^ 

of 

Q 

of  Object 

Diff. 

DiflL 

Diff. 

Diff. 

•     »     » 

•       *       » 

• 

m 

0        * 

m 

23 

Pollux 

W. 

74    4  19 

aSoo 

75  38  47 

2787 

77  13 

32 

2773 

78  48 

35 

2760 

Mars 

W. 

62    Z2      5 

99x6 

63  44    4 

2902 

65  i6 

20 

2889 

66  48 

53 

2875 

Regulus 

W. 

37     2  19 

2789 

38  37     I 

«773 

40  12 

4 

2759 

41  47 

26 

2744 

Antares 

E. 

63    0  50 

«755 

61  25  23 

8743 

59  49 

40 

2730 

58  13 

40 

2717 

Saturn 

E. 

78  24  19 

8741 

76  48  34 

2729 

75  12 

33 

27x6 

73  36 

14 

27P3 

24 

Pollux 

W. 

86  48  10 

•695 

88  24  57 

2683 

90     2 

0 

2669 

91  39 

21 

a657 

Mars 

W. 

74  36     0 

aflo8 

76  10  17 

«795 

77  44 

51 

2782 

79  19 

42 

2770 

Regulus 

W. 

49  49     8 

3672 

51  26  25 

2658 

53     4 

I 

2645 

54  41 

55 

2<^2 

Antares 

E. 

50     9  28 

a655 

48  31  48 

8643 

46  53 

51 

263Z 

45  15 

38 

2618 

Saturn 

E. 

65  30  24 

9640 

63  52  23 

2627 

62  14 

5 

26x5 

60  35 

30 

2602 

aAquilas 

E. 

103     7  25 

3x65 

10 I  40  34 

3146 

100  13 

20 

3x28 

98  45 

44 

3ZXX 

25 

Pollux 

W. 

99  50     8 

•599 

loi  29     5 

2588 

103     8 

16 

2577 

104  47 

42 

2568 

Mars 

W. 

87  18     5 

3708 

88  54  34 

2696 

90  31 

19 

268s 

92     8 

19 

2674 

Regulus 

W. 

62  55  49 

2569 

64  35  27 

2556 

66  15 

22 

2545 

67  55 

33 

2533 

Antares 

E. 

37     0  34 

2563 

35  20  48 

assa 

33  40  47 

2543 

32     0 

33 

2533 

Saturn 

E. 

52  18  26 

8543 

50  38  13 

2532 

48  57 

44 

252Z 

47  17 

0 

2510 

a  Aquilae 

E. 

91  22  59 

3040 

89  53  36 

3028 

88  23 

58 

30x8 

86  54 

7 

3009 

a6 

Mars 

W. 

100  17     0 

2621 

loi  55  26 

26x2 

103  34 

5 

2602 

105  12 

57 

2593 

Regulus 

W. 

76  20  23 

2480 

78     2     5 

2470 

79  44 

I 

2460 

81  26 

II 

2450 

Spica 

W. 

22  18     I 

2495 

23  59  21 

248Z 

25  41 

I 

2468 

27    22 

59 

2457 

Saturn 

E. 

38  49  38 

2460 

37     7  28 

2451 

35  25 

6 

2442 

33  42 

31 

2433 

a  Aquilae 

E. 

79   22   20 

2976 

77  51  37 

2972 

76  20 

49 

2970 

74  49 

59 

2969 

Fomalhaut 

E. 

105    5  32 

9945 

103  34  10 

9928 

102     2 

27 

2912 

100  30 

24 

2898 

27 

Regulus 

W. 

90    0    9 

S408 

91  43  32 

2401 

93  27 

5 

2394 

95  10 

49 

2387 

Spica 

W. 

35  56  39 

2407 

37  40     4 

2398 

39  23 

41 

«39o 

41     7 

30 

2382 

a  Aquilae 

E. 

67    16    12 

2988 

65  45  44 

8997 

64  15 

28 

3009 

62  45 

26 

3021 

Fomalhaut 

E. 

92   46      4 

8843 

91  12  32 

2835 

89  38 

49 

2828 

88     4 

57 

282X 

28 

Spica 

W. 

49  49  II 

2349 

51  33  59 

3344 

53  18 

55 

2338 

55     3 

59 

2333 

Jupiter 

W. 

37  25     6 

4357 

39    9  43 

2348 

40  54 

32 

2340 

42  39 

33 

2332 

a  Aquilae 

E. 

55  20  14 

S"5 

53  52  35 

3x57 

52  25 

34 

3X9X 

50  59 

14 

3231 

Fomalhaut 

E. 

80  14     8 

2808 

78  39  50 

280R 

77     5 

33 

2810 

75  31 

18 

2814 

a  Pegasi 

E. 

99  46    8 

2482 

98     4  30 

2476 

96  22 

43 

2470 

94  40  47 

2465 

Venus 

E. 

109  26  53 

276Z 

107  51  34 

8755 

106  16 

7 

2749 

104  40  32 

2744 

29 

Spica 

W. 

63  50  58 

43x3 

65  36  39 

2310 

67  22 

24 

•307 

69     8 

14 

2304 

Jupiter 

W. 

51  27  14 

2302 

53  13  " 

2297 

54  59 

15 

2293 

56  45 

25 

2289 

Fomalhaut 

E. 

67  41  39 

2849 

66     8  15 

286Z 

64  35 

6 

2875 

63     2 

15 

289X 

a  Pegasi 

E. 

86     9  29 

8445 

84  26  59 

3443 

82  44 

25 

244X 

81     I 

48 

2440 

Venus 

E. 

96  40  59 

272Z 

95     4  47 

27x8 

93  28 

31 

97x5 

91  52 

II 

27x2 

30 

Spica 

W. 

77  58  18 

2294 

79  44  27 

2291 

81  30 

39 

229X 

83  16 

52 

2290 

Jupiter 

W. 

65  37  29 

2275 

67  24     5 

2273 

69  10 

44 

2272 

70  57 

25 

2270 

Antares 

W. 

32  26  24 

•304 

34  12  18 

2300 

35  58 

17 

2298 

37  44 

19 

2296 

Fomalhaut 

E. 

55  23  59 

3005 

53  53  53 

3038 

5*  24 

27 

3073 

50  55 

45 

3114 

a  Pegasi 

E. 

72  28  34 

2441 

70  45  58 

2443 

69     3 

25 

•445 

67  20 

55 

2449 

Venus 

E. 

83  49  40 

2702 

82  13     3 

270X 

80  36 

24 

2700 

78  59 

44 

2699 

Sun 

E. 

119  31  29 

26ZX 

117  52  49 

2609 

Z16  14 

6 

2607 

"4  35 

21 

2605 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

'1 

P.L. 

P.L. 

P.L, 

P.L. 

Name  and  Direction 

Midnight. 

of 

XV^' 

of 

XVI  lib- 

of 

XXIii- 

of 

1* 

of  Object 

%# 

Diff. 

Diff. 

Diff. 

Diff. 

9         »         m 

0         t         n 

e         f 

t» 

0           r           w 

23 

Pollux 

W. 

80  23  55 

8747 

81  59  33 

2734 

83  35 

28 

3731 

85      II     40 

3707 

Mars 

W. 

68  21  44 

2862 

69  54  52 

3848 

71  28 

17 

«835 

73     2     0 

3821 

Regulus 

W. 

43  23     8 

2739 

44  59     9 

3714 

46  35 

30 

3700 

48  12  10 

2687 

Antares 

E, 

56  37  23 

2704 

55     0  49 

2692 

53  23 

59 

3680 

51  46  52 

2667 

Saturn 

E. 

71  59  38 

9690 

70  22  45 

2678 

68  45 

35 

266s 

67     8     8 

2652 

24 

Pollux 

W. 

93  16  58 

3646 

94  54  51 

3633 

96  33 

I 

2621 

98  II  27 

36x0 

Mars 

W. 

80  54  49 

8757 

82  30  13 

2744 

84     5 

54 

3732 

85  41  51 

3719 

Regulus 

W. 

56  20     6 

3618 

57  58  36 

3606 

59  37 

23 

2593 

61   16  27 

2580 

Antares 

E. 

43  37     8 

2607 

41  58  23 

2596 

40  19 

22 

a5«5 

38  40     6 

2573 

Saturn 

E. 

58  56  38 

2591 

57  17  30 

3578 

55  38 

5 

2566 

53  58  24 

2554 

a  AquilaB 

E. 

97  17  48 

3095 

95  49  32 

3080 

94  20 

58 

3066 

92  52     7 

3052 

25 

Pollux 

W. 

106  27  21 

2558 

108     7  14 

2548 

109  47 

21 

2538 

III  27  41 

2530 

Mars 

W. 

93  45  34 

2663 

95  23     4 

2652 

97     0 

49 

3641 

98  38  48 

2632 

Regulus 

W. 

69  36     I 

2522 

71   16  44 

2511 

72  57 

42 

3500 

74  38  55 

2489 

Antares 

E. 

30  20     5 

2523 

28  39  24 

25x5 

26  58 

32 

2507 

25  17  29 

2499 

Saturn 

E. 

45  36     0 

3499 

43  54  46 

8489 

42  13 

17 

2479 

40  31  34 

2470 

a  Aquilae 

E. 

85  24     5 

3000 

83  53  52 

3992 

82  23 

29 

2985 

80  52  58 

29S0 

26 

Mars 

W. 

106    52      2 

3584 

108  31   19 

3576 

110  10 

47 

3368 

III   50  26 

2560 

Regulus 

W. 

83     8  34 

244X 

84  51   10 

2433 

86  33 

58 

2424 

88  16  58 

24x7 

Spica 

W. 

29     5  13 

2445 

30  47  43 

3435 

32  30 

28 

2425 

34   13  27 

3416 

Saturn 

E. 

31  59  44 

2426 

30  16  46 

3418 

28  33 

37 

2412 

26  50  19 

2405 

a  Aquilae 

E. 

73  19     8 

3970 

71  48  18 

3973 

70  17 

31 

3976 

68  46  48 

2981 

Fomalhaut 

E. 

98  58     3 

2885 

97  25  25 

3873 

95  52 

32 

3863 

94  19  25 

2852 

27 

Regulus 

W. 

96  54  42 

2380 

98  38  45 

2374 

100  22 

57 

3368 

102     7  17 

3363 

Spica 

W. 

42  51  30 

2375 

44  35  40 

3368 

46  20 

I 

3363 

48     4  31 

2355 

a  Aquilx 

E. 

61   15  39 

3036 

59  46  II 

3055 

58  17 

6 

3075 

56  48  26 

3098 

Fomalhaut 

E. 

86  30  57 

28x7 

84  56  51 

38x3 

83  22 

40 

38x0 

81  48  25 

3808 

28 

Spica 

W, 

56  49  10 

3338 

58  34  28 

3334 

60  19 

52 

3320 

62     5  22 

3316 

Jupiter 

W. 

44  24  46 

2325 

46  10     9 

3318 

47  55 

42 

23x2 

49  41  24 

3307 

a  Aquilae 

E. 

49  33  41 

3275 

48     9     0 

3325 

46  45 

17 

3381 

45  22  39 

3446 

Fomalhaut 

E. 

73  57     8 

2818 

72  23     3 

3823 

70  49 

5 

2830 

69  15  16 

3839 

a  Pegasi 

E. 

92  58  44 

2460 

91   16  34 

2455 

89  34 

17 

845  X 

87  51  55 

3448 

Venus 

E. 

103     4  50 

3738 

loi  29     I 

2734 

99  53 

6 

3729 

98  17     5 

3725 

29 

Spica 

W. 

70  54     8 

2301 

72  40     6 

3399 

74  26 

7 

3397 

76  12  II 

3395 

Jupiter 

W. 

58  31  41 

2285 

60  18     2 

3383 

62     4 

27 

2280 

63  50  56 

3377 

Fomalhaut 

E. 

61  29  44 

2909 

59  57  36 

2929 

58  25 

54 

2951 

56  54  40 

2977 

0  Pegasi 

E. 

79  19  10 

2439 

77  36  31 

2438 

75  53 

51 

2439 

74  II   12 

2440 

Venus 

E. 

90  15  47 

27x0 

88  39  20 

3707 

87     2 

49 

2705 

85  26  16 

3703 

30 

Spica 

W. 

85     3     6 

2289 

86  49  22 

2289 

88  35 

38 

2288 

90  21  55 

3288 

Jupiter 

W. 

72  44     9 

2269 

74  30  54 

2268 

76  17 

41 

22G7 

78     4  29 

2266 

Antares 

W. 

39  30  24 

2295 

41   16  31 

3294 

43     2 

40 

2293 

44  48  50 

2391 

Fomalhaut 

E. 

49  27  52 

3158 

48     0  53 

3208 

46  34 

53 

3264 

•   45     9  59 

3325  1 

a  Pegasi 

E. 

65  38  30 

2453 

63  56  10 

2458 

62   13 

57 

2463 

60  31   52 

2469 

Venus 

E. 

77  23     3 

2699 

75  46  22 

2698 

74     9 

40 

2699 

72  32  59 

2699 

I 

Sun 

E. 

112  56  33 

2604 

III   17  44 

2604 

109  38 

54 

3603 

108     0     3 

74 
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4 


Q 


Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 
Mon. 
Tues. 
Wed. 

Thur. 


a 

o 


Q 


I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascensioa 


b  m   8 

2  33  47.24 

2  37  36.53 
2  41  26.40 

2  45  16.83 
2  49  7.84 

2  52  59-43 

2  56  51.60 

3  o  44-35 
3  4  37.68 

3  8  31.59 
3  12  26.07 
3  16  21.13 

3  20  16.75 
3  24  12.93 
3  28  9.67 


3  32 
3  36 
3  40 


6.96 
4.80 

3.19 


3  44  2.10 
3  48  1.56 
3  52  1.54 


3  56 

4  o 
4  4 


2.05 
3.07 
4.61 


4  8  6.66 
4  12  9.21 
4  16  12.25 

4  20  15.78 

4  24  19-78 
4  28  24.25 
4  32  29.17 

4  36  34-53 


Diff.for 
s  Hoar. 


B 
9.542 

9.566 

9.590 

9.613 

9.637 
9.661 

9.686 
9.710 

9.734 

9.758 
9.782 
9.806 

9.829 

9.853 
9.876 

9.899 
9.921 

9.944 

9.966 

9.988 

10.010 


0.032 
0.053 
0.075 

0.096 
O.II7 
0.137 

0.157 
0.176 
0.195 
0.214 

0.232 


Apparent 
Dedinatioo. 


N.15  5  46.1 

5  23  46.8 
5  41  32.2 

5  59  2.2 

6  16  16.4 

633  14-4 

6  49  56.0 

7  6  20.8 
7  22  28.5 

7  38  18.8 

7  53  51.3 

8  9  5.9 

8  24  2.1 

8  38  39.7 

8  52  58.4 

9  6  58.0 
9  20  38.2 
9  33  58.6 

9  46  59.1 

9  59  39.4 
20  II  59.3 

20  23  58.5 
20  35  36.7 
20  46  53.9 

20  57  49-6 

21  8  23.8 
21  18  36.1 

21  28  26.4 

21  37  54-5 
21  47  o,i 

21  55  43.1 
N.22  4  3.2 


DiflLfor 
X  Hour. 


+45.34 
44.71 

44.07 

+4342 
42.76 
42.08 

+41.38 
40.67 

39-96 

+39-23 
38.48 

37-72 

+36.95 
36.17 

35.38 

+34.58 
3376 
32.93 

•4-32.10 
31-25 
30-39 

4-29.52 
28.65 
27.77 

f26.87 
25.96 

25.05 

+24.13 
23.20 

22.26 

21.31 

•f20.36 


Semi- 
diameter. 


15  54.30 
15  54.06 
15  5382 

15  53.58 

15  53.35 
15  53.12 

15  52.89 
15  52.67 
15  52.45 

15  52.23 
15  5202 
15  51-82 

15  51.62 
15  51.42 
15  51-22 

15  51.03 
15  50.84 
15  50-66 

15  50.48 
15  50.30 
15  50.13 

15  49.96 

15  49.79 
15  49.62 

15  49-45 
15  49.29 

15  49.13 

15  48.97 
15  48.81 
15  48.66 

15  48.51 
15  48.37 


Sidereal 

Time  of 

Semi- 

diameter 
Passing 

Meridian, 


8 
66.07 

66.15 

66.23 

66.31 
66.39 
66.47 

66.55 
66.63 

66.71 

66.79 
66.87 
66.96 

67.04 
67.12 
67.20 

67.29 
67.37 

67.45 

67.53 
67.60 

67.68 

67.76 

67.83 
67.90 

67-97 
68.04 

68.11 

68.17 
68.23 
68.29 
68.35 

68.41 


Bqnation  of 

Time, 

to  be 

Subtracted 

from 

Apparent 

Tima. 


m 

2 


59.56 

3  6.80 
3  13.48 

3  19-58 
3  25.11 
3  30.07 

3  34.44 
3  38.24 

3  41.45 

3  4409 
3  46.16 

3  47.66 

3  48-59 
3  48.96 

3  48.78 

3  48.04 
3  46-76 
3  44-94 

3  42.58 

3  39.69 
3  36-28 

3  32.34 
3  27.88 
3  22.91 

3  17.44 
3  11.46 
3     5.00 

2  58-04 
2  50.62 

2  42.73 
2  34-39 

2  25.61 


8 

0.313 
0.290 

0.266 

0.242 
0.218 

0.194 

0.170 
0.146 
0.122 

0.098 
0.074 
0.050 

0.027 
0.004 
0.019 

0.042 
0.065 
0.087 

0.109 
O.I3I 
0.153 

O.I75 
0.196 
0.218 

0.239 
0.260 
0.280 

0.300 
0.319 

o.33« 
0.357 

0.374 


Diff.for 
z  Hour. 


NoTB.— The  mean  time  of  semidiameter  passing  may  be  found  by  subtractiag  a^.18  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing. 


I  — 


IL 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

o 

1 

1 

g 

« 

o 
Q 

Bqaation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diitfor 
I  Hoar. 

Sidereal 

Time» 

or 

Right  Ascension 

of 

Mean  Snn. 

Apparent 
Right  Ascensioa 
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40  52  51.6 

41  51   1.7 

42  49  10.6 

43  47  17-9 

44  45  23-8 

45  43  28.3 

46  41  31-3 
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56  20  35.2 
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6  42.8 
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5.34 

5.28 
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5.16 
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4.84 
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4-63 
4-56 
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4.42 
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4.28 
4.22 
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4.03 
3.98 
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+  0.02 

—  0.1 1 
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+  0.09 
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20  52  II. 12 

20  48  15.21 

20  44  19.30 

20  40  23.39 

20  36  27.48 

20  32  31.57 

20  28  35.66 

20  24  39.75 

20  20  43.84 

20  16  47.93 

20  12  52.02 

20  8  56.10 
20  5  0.19 
20  I  4.28 

19  57  8.37 

19  53  12.46 

19  49  16.55 

19  45  20.64 

19  41  24.73 

19  37  28.82 

19  33  32.91 

19  29  36.99 

19  25  41.08 

19  21  45.17 

19  17  49.26 
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Noon. 


ICidaight 


16  II.2 
16  II. I 
16   9.6 

II 

II 

XI 

16  6.8 
16  2.8 

1 
I 

15  57-4 

15  50.7 
15  42.8 
15  34-0 

15  24.6 
15  15.2 
15  6.4 

14  58.8 
14  53.0 
H  49-4 

14  48.3 

14  500 
H  54-6 

15  1-7 
15  IX.3 

15  22.7 

15  35.2 
15  47.9 
15  59.7 

16  9.8 
16  17.1 
16  21.2 

16  22.1 

16  20.1 

16  15.7 
16  9.6 

16  2.3 

I 

6  11.3 
6  10.5 
6    8.3 


6 

6 

5 

5 
5 
5 


4 
4 

4 

5 
5 
5 

5 

5 
6 

6 
6 
6 


4.9 

0.2 

54-2 

46.9 

38.5 
29.3 


5  19.9 

5  IO-7 

5  2.4 

4  55.7 

4  509 

4  48.5 


48.8 
51.9 
57.8 

6.3 
16.8 

28.9 

41.6 

540 
5.0 

13.8 
19.6 
22.1 


6  21.5 

6  18.2 

6  12.8 

6  6.1 


15  58.4 


HORIZONTAL  PARALLAX. 


Noon. 


59 
59 
59 


17.9 

173 

11.8 


59  1-6 
58  46.8 
58  27.1 

58  2.6 
57  33-6 
57     II 

56  26.7 
55  52.1 
55  199 


Diff.  foi 
I  Hoar. 


•fo.08 

-0.13 

0.33 

-0.52 
0.72 
0.92 

—1.12 
X.28 
1.40 

-1-45 
1.40 

I«26 


Midnight 


54  52.0 
54  30.6 
54  17-3 

-1.03 

0,73 

-0.36 

54  13-5 
54  197 
54  36.3 

+0.05 
0.48 
0.90 

55  2.7 

55  37.8 

56  19-7 

+X.29 
1.61 
X.84 

57  5.6 

57  52.2 

58  35-7 

+X.95 
X.90 

X.69 

59  12.5 
59  39-3 
59  54-6 

+1.34 
0.88 

+0.38 

59  58.0 
59  50-6 
59  34-4 
59  11.9 

-0.09 

o«50 
0.82 
X.03 

58  45.2 

-X.17 

59  18.2 
59  151 
59    7-3 

58  54-8 
58  37-5 
58  15-4 

57  48.6 

57  17.7 
56  44.0 

56  9-3 
55  35-6. 
55    5-2 

54  40.4 
54  22.8 

54  14-2 

54  15.3 
54  26.7 

54  48.3 

55  19.3 

55  58.0 

56  42.3 

57  29.0 

58  14.6 

58  55-1 

59  27.3 
59  48.5 
59  57-8 

59  55-5 
59  43-4 
59  23.8 
58  58.9 

58  30.9 


Diir.for 
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-0.03 
0.23 
0.42 

-0.62 
0.82 
X.02 

-X.2X 

1-35 
1-43 

-x-44 

x-34 
x.x6 

-0.89 

0.55 

-o.x6 

•fo.26 
0.69 
x.io 

+X.46 

1.74 
X.91 

+1.94 
x.8x 

x.53 

4-X.X2 

0.63 
40.X4 

-0.31 

0.67 

0.94 

x.xx 
-1.20 


UPPBR  TRANSIT. 


Meridian  of 
Greenwich. 


m 


h 

17  46.8 

18  39.6 

19  30.1 


20 
21 
21 


19-3 
8.0 

57-2 


22  47.7 

23  39.6 

6 

0  32.7 

1  26.1 

2  18.8 


3 
3 

4 

5 
6 

6 


9-7 
58.2 

44.1 

27.8 
1 0.0 

SI'S 


7  33-2 

8  16.2 

9  1.6 

9  50.4 

10  43.2 

11  40.2 

12  40.5 

13  42.2 

14  43.0 

15  41.1 

16  35-9 

17  27.6 

18  17.1 

19  5-5 
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X  Hour. 


m 
2.26 

d 
21.2 

a.15 

22.2 

2.07 

23.2 

2.03 
2.04 
2.07 

2.13 
2.19 


2.23 

2.22 

2.x6 

2.07 
1.97 

X.86 

X.78 

x.73 
1.73 

X.76 
X.83 
X.96 

2.XI 
2.29 

2-45 

2.56 
2.57 
2.49 

2.35 
2.22 

2.X0 

2.03 

2.0X 


AGB. 


Noon. 


24.2 
25.2 
26.2 

27.2 

28.2 
29.2 

0.8 

1.8 
2.8 

3.8 

4.8 

5.8 

6.8 
7.8 
8.8 

9.8 
10.8 
1 1.8 

12.8 
13.8 
14.8 

15.8 
16.8 
17.8 

18.8 
19.8 
20.8 
21.8 

22.8 
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X  Minute. 
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X  Minute. 
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dONDA 
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h 
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■ 

• 

t 

m 

m 

h 

m       ■ 

a 

• 

• 

• 

0 

19 

44     8.71 

t.4ao8 

S.19 

10 

21.9 

9.040 

0 

21 

35  17.92 

3.3X93 

S.IO    3 

52.3 

13.199 

I 

19 

46  33-83 

3.4x64 

19 

I 

15.9 

9.X59 

I 

21 

37  30.98 

8.3x60 

9  50  38.8 

13. asa 

2 

19 

48  58.68 

8.4x20 

18 

52 

2.8 

9.276 

2 

21 

39  43.84 

3.3x97 

9  37 

22.1 

15-30Z 

3 

19 

51  23.27 

S.4076 

18 

42 

42.8 

9.39a 

3 

21 

41  56.50 

3.3094 

9  24 

2.4 

>3.SS3 

4 

19 

53  47-59 

8.4031 

18 

33 

15.8 

9.507 

4 

21 

44     8.97 

3.3063 

9  10 

39.7 

X3.403 

5 

19 

56  11.64 

a. 3986 

18 

23 

42.0 

9.620 

5 

21 

46  21.25 

3.3031 

8  57 

14. 1 

X3.449 

6 

19 

58  35.42 

a. 3941 

18 

14 

1.4 

9.733 

6 

21 

48  33.34 

3.1999 

8  43 

45.8 

X3.494 

7 

20 

0  58.93 

a.  3896 

18 

4 

14. 1 

9.843 

7 

21 

50  45.25 

3.1970 

8  30 

14.8 

XS.S39 

8 

20 

3  22.17 

3.3850 

17 

54 

20.2 

9.953 

8 

21 

52  56.98 

S.194X 

8  16 

41. 1 

13.583 

9 

20 

5  45.13 

3.3805 

17 

44 

19.8 

IO.06X 

9 

21 

55     8.54 

a.x9xa 

8    3 

4.9 

X3.623 

lO 

20 

8     7.83 

a.  3760 

17 

34 

12.9 

XO.Z68 

10 

21 

57  19.92 

a.x883 

7  49 

26.3 

X3.663 

II 

20 

10  30.25 

a.  3715 

17 

23 

59.7 

10.273 

II 

21 

59  31.14 

•.X856 

7  35  45.3 

13.703 

12 

20 

12  52.41 

3.3670 

17 

13 

40.2 

10.377 

12 

22 

I  42.19 

a.x8a6 

7   22 

1.9 

13.741 

13 

20 

15  14-29 

a.  3625 

17 

3 

14.5 

XO.479 

13 

22 

3  53.08 

8.X803 

7    8 

16.4 

13.777 

14 

20 

17  35.91 

a. 3580 

16 

52  42.7 

10.580 

14 

22 

6     3.81 

a.x776 

6  54 

28.7 

13. 813 

15 

20 

19  57-25 

a.  3534 

16 

42 

4.9 

X0.680 

15 

22 

8  14.39 

3.X751 

6  40  39.0 

X3.844 

i6 

20 

22  18.32 

a. 3489 

16 

31 

21. 1 

X0.779 

16 

22 

10  24.82 

•.X736 

6  26 

47.4 

13.877 

17 

20 

24  39-12 

a. 3444 

16 

20 

31.4 

10.877 

17 

22 

12  35.10 

3.X703 

6  12 

53.8 

13.908 

i8 

20 

26  59.65 

a. 3399 

16 

9 

35.9 

10.973 

18 

22 

14  45.24 

a.x678 

5  58  58.5 

13.937 

19 

20 

29  19.91 

a. 3354 

15 

58 

34.7 

IX. 067 

19 

22 

16  55.24 

3.1656 

5  45 

1.4 

13.965 

20 

20 

31  39.90 

a. 33x0 

15 

47 

27.9 

X1.X60 

20 

22 

19     5.11 

3.1^ 

5  31 

2.7 

13.992 

21 

20 

33  59-63 

3.3366 

15 

36 

15.5 

11.353 

21 

22 

21  14.84 

a.x6x3 

5  17 

2.4 

14.0x8 

22 

20 

36  19.09 

3.3233 

^  15 

24  57.7 

ix.34a 

22 
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24  33.26 

a.3903 

16  12 

8.9 

XX.IZ9 

«4 

i8 

26 

44.04 

3.6(^ 

S.22  42 

7.0 

4.978 

24 

20 

26  56.52 

a.  3850 

S.16     0 

58.9 

ii.tX4 

XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 
24 


RiRht 

Ascension. 


Diff.for 
z  Minate. 


Declination. 


Diff.for 
X  Minate. 


MONDAY  29. 


h    m 
20  26 

20  29 

20   31 

20  34 
20  36 
20  38 
20   41 

20  43 
20  45 
20  48 
20  50 
20  52 
20  55 
20  57 

20  59 

21  2 
21  4 
21  6 
21  9 
21  II 
21  13 
21  15 
21  18 
21  20 


21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 

21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
22 


22 

24 
27 

29 
31 

33 
36 

38 
40 
42 

45 
47 
49 
51 
54 
56 
58 
o 
2 

4 

7 

9 
II 

13 
15 


■ 

s 

•       » 

• 

m 

56.52 

3.3850 

S.16      0 

58.9 

ZZ.3X4 

19.46 

a. 3798 

15  49 

43.2 

IX.309 

42.09 

a. 3745 

15  38 

21.8 

XX. 403 

4.40 

3.3699 

15  26 

55.0 

IX. 493 

26.39 

2.3639 

15  15 

22.7 

XI. 583 

48.07 

a.  3588 

15     3 

45.1 

11.670 

9.44 

3.3536 

14  52 

2.3 

11.756 

30.50 

a. 3483 

14  40 

14.4 

IX. 840 

51.24 

3.343a 

14  28 

21.5 

11.933 

11.68 

3.338X 

14  16 

23.6 

X3.005 

31.81 

a. 3329 

14     4 

20.9 

13.085 

51.63 

3.3378 

13  52 

13.4 

13.164 

II. 14 

3.3aa8 

13  40 

1.2 

13.340 

30.36 

3.3178 

13  27 

44.6 

13.314 

49.27 

3.3x38 

13  15 

23.5 

13.388 

7.89 

3.3078 

13     2 

58.0 

13.461 

26.21 

3.3029 

12    50 

28.2 

X3.53X 

44.24 

3.3980 

12  37 

54.3 

X8.599 

1.97 

a. 3933 

12  25 

16.3 

13.666 

19.42 

3.3885 

12  12 

34.4 

13.733 

36.59 

3.3838 

11  59 

48.5 

13.796 

53-47 

3.2790 

II  46  58.9 

13.858 

10.07 

3.3743 

II  34 

5.5 

13.9x9 

26.39 
Tl 

3.3698 
JESDA 

S.I I  21 
Y  30. 

8.6 

13.978 

42.44 

3.2653 

S.ii     8 

8.1 

I3.Q37 

58.22 

3.2607 

10  55 

4.2 

13.093 

13.72 

3.3563 

10  41 

57.0 

13.148 

28.96 

3.3518 

10  28 

46.5 

13.301 

43.94 

8.3475 

10  15 

32.9 

X3.a53 

58.66 

3.343a 

10     2 

16.2 

13.303 

13.12 

3.3390 

9  48  56.5 

X3.35a 

27.34 

3.3348 

9  35 

34.0 

13.398 

41.30 

8.3307 

9  22 

8.7 

13.444 

55.02 

8.3266 

9     8 

40.7 

13. 489 

8.49 

8.3336 

8  55 

lO.O 

X3.53a 

21.73 

8.8x87 

8  41 

36.9 

X3.573 

34.73 

8.3148 

8  28 

1.3 

13.6x3 

47.50 

3.3XZ0 

8  14 

23.4 

13.653 

0.05 

8.3073 

8     0 

43.1 

13.689 

12.37 

3.3035 

7  47 

0.7 

I3.7a3 

24.47 

3.1998 

7  33 

16.3 

13.758 

36.35 

8.X963 

7  19 

29.8 

13.79X 

48.02 

3.Z938 

7     5 

41.4 

13.833 

59.49 

3.1894 

6  51 

51.2 

13.853 

10.75 

3.X860 

6  37 

59.2 

13.88X 

21.81 

3.Z837 

6  24 

5.5 

13.908 

32.67 

a.  1794 

6  10 

10.3 

IS. 933 

43.34 

8.1763 

5  56 

13.6 

13.957 

53.82 

8.X731 

S.  5  42 

15.5 

IS.980 

Hoar. 


Right 
AscenaioiL 


DIff.for 
z  Minute. 


DecUaatioa 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 

18 

19 
20 

21 

22 
23 


DULtot 
iMinstiL 


b  m 
22  15 
22  18 
22  20 
22  22 
22  24 
22  26 
22  28 
22  31 
22  33 

22  35 
22  37 
22  39 
22  41 

22  43 
22  46 
22  48 
22  50 
22  52 
22  54 
22  56 

22  58 

23  O 


WEDNESDAY  31. 

S. 


23 
23 


3 
5 


53.82 

4. 1 1 

14.22 

24.16 

33.93 

43.53 

52.97 
2.25 

11.37 
20.34 

29.17 

37-85 
46.40 

54.81 

309 
11.25 
19.28 
27.20 
35.00 
42.70 
50.29 
57.78 

5.17 
12.47 


8.173X 

8. 1700 
8.X67I 
3.1643 
8.16x4 
8.X587 
3.1560 

8.1535 
8.X508 

8.148s 

8. 1459 
8.X436 
8.14x3 
8.X39X 

t.1370 
8.X349 
8.X339 

8. Z310 
8.1898 
8.1874 

8.1357 
8.1340 

8.X334 
8.X309 


S. 


5 
5 
5 
5 
4 
4 
4 
4 
3 
3 
3 

3 

2 

2 
2 
2 

I 
I 
I 
I 
I 
o 
o 
o 


42 

28 

14 

o 

46 

32 

18 

3 

49 

35 
21 

7 

53 

39 

24 
10 

56 
42 

28 

14 
o 

45 
31 
17 


15.5 
16.0 

15.3 

13.4 
10.5 

6.5 
Z.6 

55.9 

49.3 
42.1 

34.3 
26.0 

17.2 

8.1 

58.6 

49.0 

39.2 
29.3 

19.5 

9.7 
0.1 

50.7 
41.6 

32.9 


THURSDAY.  JUNE  i. 

23      7    19.68   I     3.XX95   [S.   O      3   24.7 


13*980 

14.  008 
14.033 
14.  040 
14.058 

X4.O74 
14. 088 

I4.XO8 
X4.XI5 
14.135 

X4.X34 
X4.X43 
14.149 

X4.X55 
X4.X59 
X4.X63 
14.164 
14. 164 
X4.X63 
X4.X68 
14.158 

X4.154 
14.148 

14.X4X 


14.133 


PHASES  OF  THE  MOON. 


d     h      m 
C     Last  Quarter     •    •    .    May      a    5  46.7 

0     New  Moon 95  38.7 

3)     First  Quarter X7    5  12.8 

O     Full  Moon 24  17  48.9 

C     Last  Quarter 31  10  54.6 

d     b 
(^     Perigee   •••••.  May        z    9.0 

C     Apogee    •    • zs  21.4 

(^     Perigee   ••....••      27  18.9 
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xni 


GRKKNWICH  MEAN  TIME. 

LUNAR  DISTANCF/I. 

1" 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Diff. 

Illb* 

P.L. 

of 

DHL 

Vlh. 

P.L. 

of 

DHL 

IXh. 

P.L. 

of 
DHL 

m       9       m 

•           '          V 

•     t     • 

m        t        m 

z 

Jupiter 

An  tares 

Saturn 

aPegasi 

Vbnus 

Sun 

W. 
W. 
W. 
E. 
E. 
E. 

79  51  i8 
46  35     2 
31  29  13 
58  49  55 
70  56  18 
106  21  zz 

Moo 
2291 

t28o 

•476 
1700 

a6oa 

81  38    7 

48    21    15 

33  15  42 

57     8     8 

69  19  38 

Z04  42  Z9 

339X 
3379 
3484 

I^X 

3601 

83  24  57 
50    7  28 

35     2  12 

55  26  32 

67  43    0 

103    3  a6 

3366 

3390 

8379 

9493 

370a 

•60X 

85  II  46 

51  53  42 

36  48  43 

53  45    9 
66     6  23 

loi  24  33 

9366 

999X 

9378 

9509 

9793 
9601 

2 

Jupitbr 

Antares 

Saturn 

Venus 

Sun 

W. 
W. 
W. 
E. 
E. 

94     5  40 
60  44  43 

45  41  2Z 
58     3  50 
93  10  16 

0371 
•994 
1379 
37x4 
960s 

95  52  22 
62  30  52 
47  27  51 
56  27  29 
91  31  28 

3378 

3394 
8S8l 

3717 

9607 

97  39    3 
64  Z7    0 

49  14  19 
54  51  12 
89  52  42 

9373 
3396 

3381 

3720 

3607 

99  25  42 
66     3     6 
51     0  46 
53  14  59 
88  13  57 

9973 

9396 

99B3 
3734 
36x0 

3 

Antares 
Saturn 
Venus 
Sun 

W. 
W. 
E. 
E. 

74  53     5 

59  52  32 
45  15  i8 
80    0  49 

S30S 
3391 

3748 

36x9 

76  38  57 
6i  38  45 

43  39  42 

78   22   21 

9307 

3393 

9754 
362Z 

78  24  46 
63  24  56 
42    4  14 
76  43  54 

93x0 
3394 

376X 

3624 

80    ID  3Z 

65  "     4 
40  28  55 

75     5  31 

93x3 
9396 

3769 
3636 

4 

Antares 
Saturn 
a  Aquilac 
Sun 

W. 
W. 
W. 
E. 

88  58  21 
74    0  50 
42  26  22 
66  54  36 

3336 
•3X1 
3548 
364a 

90   43   42 

75  46  34 

43  45  53 
65  16  38 

8339 
33x3 
3473 
3646 

92  28  59 

77  32  14 
45     6  47 
63  38  46 

9333 
33x7 
3408 

3650 

94  14  10 

79  17  49 
46  28  55 

62    0  59 

9337 
3330 

S330 

9654 

5 

Saturn 
a  Aquilac 
Sun 

W. 
W. 
E. 

88     4  23 

53  34     4 
53  53  30 

«340 

3x43 
3678 

89  49  24 

55      X    22 

52  z6  20 

934S 

SX14 
3683 

91  34  18 
56  29  14 

50  39  17 

•S49 
3089 

3689 

93  19    6 

57  57  37 
49    2  22 

9354 
30« 
9694 

6 

a  AqiiilflB 

Fomalhaut 

Sun 

W. 
W. 
E. 

65  25  24 
41  19     6 

40  59  50 

399X 

3574 
3738 

66  55  48 
42  38     9 
39  23  47 

398X 

3503 
9736 

68  26  24 
43  58  31 
37  47  55 

9974 
3441 
9744 

69  57    9 
45  20     z 
36  12  14 

9969 
S388 

9753 

7 

a  Aqoilse 

Fomalhaut 

Sun 

W. 
W. 
E. 

77  32     9 
52  20  36 
28  z6  51 

9959 
3303 

79     3  13 
53  46  42 
26  42  28 

4969 

3x78 
3817 

80  34  14 

55  13  18 

25    8  22 

9964 

3x57 
3830 

82     5  12 
56  40  19 
23  34  33 

9968 

9x38 
9845 

zz 

Sun 

Mars 

Regains 

W. 
E. 

E. 

21     6     6 

59  46  44 
76  50     3 

3179 
3973 
2796 

22   32  40 

58  15  57 
75  15  30 

S185 
3986 
3808 

23  59    7 
56  45  27 
73  41  12 

3x93 

3999 
3819 

25  25  26 

55  15  13 
72     7    9 

3900 

9013 

9831 

Z2 

Sun 

Mars 

Regains 

W. 
E. 
E. 

32  34  25 
47  48     6 
64  20  44 

3247 
3078 
3889 

33  59  39 

46  19  29 

62  48  IZ 

3356 
3091 

9901 

35  24  42 

44  51     8 
61  Z5  53 

3366 
3104 
39x2 

36  49  33 
43  23    3 
59  43  49 

9376 
91x8 

9994 

13 

Sun 
Mars 
Regains 
Spica 

W. 
E. 
E. 
E. 

43  50  58 

36     6  41 

52     6  58 

106     5     3 

3334 
3184 

9977 
3936 

45  14  42 
34  40  13 
50  36  16 

104  33  55 

3339 
3x98 
3986 

996s 

46  38  16 

33  14     I 

49     5  46 

103    a  58 

3349 
32x2 

9997 
9973 

48     I  39 
31  48     6 

47  35  29 
loi  32  12 

9350 

9937 

9007 

9983 

14 

Sun 

Regains 
Spica 
Jupiter 

W. 
E. 
E. 
£. 

54  56  16 

40     7     7 

94     0  54 

Z04  42  Z2 

3388 

3054 
30x9 

•997 

56  18  46 

38  38     I 

92  31     5 
103  II  56 

S39S 

3064 

3036 

3003 

57  41    8 

37    9    7 
91     I  25 

lOI  41  47 

S40X 
S073 
3032 
3009 

59     3  23 

35  40  24 

89  31  52 
100  zz  46 

3498 
9083 

9099 
SM4 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DiSTANCKa 

og 

Name  and  Diroction 

Midnight 

P.L. 

of 

Vf^ 

P.L. 

of 

XVIIIh- 

P.L. 

of 

XXIh. 

P.L. 

of 

of  Object. 

DifE. 

ma. 

ms. 

Diff. 

m       t       m 

•        •        m 

•        t        m 

• 

m 

Z 

JUPITBR 

W. 

86  58  35 

9207 

88  45  23 

3368 

90   32    10 

8368 

92   18 

56 

8370 

Antares 

w. 

53  39  55 

lagz 

55  26     8 

3391 

57  12  21 

839X 

58   58 

33 

3293 

Saturn 

w. 

38  35  15 

9378 

40  21  47 

3378 

42    8  19 

8379 

43  54 

50 

3379 

aPegasi 

£. 

52     4    0 

85X5 

50  23     7 

«5«7 

48  42  32 

954X 

47     2 

16 

3558 

Vbnus 

E. 

64  29  47 

•705 

62  53  14 

3707 

61  16  43 

3709 

59  40 

15 

97x1 

Sun 

E. 

99  45  40 

8603 

98    6  48 

3603 

96  27  56 

3603 

94  49 

5 

9604 

a 

Jupiter 

W. 

lOZ    12    18 

M77 

102  58  sa 

9379 

Z04  45  22 

838z 

106  31 

49 

3384 

Antares 

W. 

67  49  II 

aagS 

69  35  13 

3300 

71  21  13 

3309 

73     7 

10 

9303 

Saturn 

W. 

52  47  12 

S383 

54  33  36 

838s 

56  19  57 

9387 

58     6 

16 

3389 

Venus 

E. 

51  38  51 

9799 

50     2  49 

373a 

48  26  52 

3738 

46  51 

2 

3743 

Sun 

E. 

86  35  15 

fl6iz 

84  56  35 

86X3 

83  17  57 

3614 

81  39 

21 

86x7 

3 

Antares 

W. 

81  56  13 

93x5 

83  41  51 

•3X7 

85  27  25 

8330 

87  12 

55 

9333 

Saturn 

W. 

66  57     9 

3399 

68  43  10 

330Z 

70  29     8 

3304 

72  Z5 

I 

9307 

Venus 

E. 

38  53  46 

V77 

37  18  48 

3786 

35  44    2 

9797 

34    9 

30 

9808 

Sun 

E. 

73  27  12 

2639 

71  48  56 

3633 

70  10  45 

9635 

68  32 

38 

9639 

4 

Antares 

W. 

95  59  x6 

S34X 

97  44  16 

9344 

99  29  II 

9348 

loz  14 

0 

9353 

Saturn 

W. 

81     3  19 

4384 

82  48  44 

8388 

84  34    3 

9339 

86  19 

16 

3336 

a  Aquilac 

W. 

47  5a    9 

3398 

49  16  23 

S9S3 

50  4Z  30 

33X3 

5a    7  a5 

3»75 

Sun 

E. 

60  23  17 

3658 

58  45  41 

96ft 

57     8  II 

3667 

55  30  47 

3673 

5 

Saturn 

W. 

95     3  47 

9330 

96  48  20 

9364 

98  32  46 

3370 

100  17 

4 

9375 

a  Aquilse 

W. 

59  26  28 

3<H7 

60  55  43 

3030 

62  25  19 

3015 

63  55 

13 

300X 

Sun 

E. 

47  25  34 

970Z 

45  48  55 

9707 

44  12  24 

97x3 

42  36 

2 

3731 

6 

a  Aqoilse 

W. 

71  28     I 

•964 

72  58  59 

996X 

74  30     I 

9959 

76     I 

5 

9959 

Fomalhaut 

W. 

46  42  31 

3S4X 

48     5  55 

3999 

49  30     8 

3363 

50  55 

3 

393X 

Sun 

E. 

34  36  44 

VjCtL 

33     X  26 

9779 

31  26  21 

8783 

29  51 

29 

9799 

7 

a  Aqoilse 

W. 

83  36     5 

9973 

85     6  51 

9979 

86  37  30 

9986 

88     8 

0 

9994 

Fomalhaut 

W. 

58     7  43 

3133 

59  35  25 

3x09 

61     3  24 

3098 

62  31 

36 

9090 

Sun 

E. 

22     I     4 

i868 

20  27  56 

3880 

18  55  12 

9901 

17  22 

55 

3933 

zz 

Sun 

W. 

a6  51  35 

3309 

28  Z7  34 

33x8 

29  43  22 

3337 

31    8 

59 

3336 

Mars 

E. 

53  45  15 

3035 

52  15  33 

3039 

50  46     8 

3053 

49  16 

59 

3065 

Regulos 

E. 

70  33  22 

3843 

68  59  50 

•855 

67  26  33 

3866 

65  53 

31 

3878 

12 

Sun 

W. 

38  14  13 

3386 

39  38  41 

S99S 

41     2  58 

3306 

42  27 

3 

S3X4 

Mars 

E. 

41  55  15 

3I3I 

40  27  43 

3x43 

39     0  26 

3157 

37  33 

25 

3X7X 

Regulus 

E. 

58    12      0 

9934 

56  40  24 

9943 

55    9    2 

9953 

53  37 

53 

3966 

13 

Sun 

W. 

49  24  53 

3358 

50  47  57 

S366 

5a  10  52 

3374 

53  33 

38 

338X 

Mars 

£. 

30  22  29 

3343 

28  57  10 

3958 

27  32    9 

3275 

26     7 

28 

399X 

Regulus 

E. 

46     5  25 

y>z6 

44  35  32 

3096 

43     5  52 

3036 

41  36 

24 

3045 

Spica 

E. 

100     I  37 

3990 

98  31   X2 

«98 

97    0  57 

3005 

95  30 

51 

S0X3 

14 

Sun 

W. 

60  25  31 

34x3 

6i  47  33 

34X8 

63     9  29 

3493 

64  31 

20 

3497 

Regulus 

E. 

34  "  52 

309X 

32  43  32 

Sxoz 

31  15  23 

3ZX0 

29  47 

26 

3X30 

Spica 

E. 

88     2  27 

3043 

86  33     8 

3048 

85     3  55 

3053 

83  34 

48 

S057 

Jupiter 

E. 

98  41  51 

3030 

97  12    3 

3083 

95  42  ai 

9090 

94  12 

45 

9QS4 

B8 
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XV. 


GBKENWICH  MEAN  TIME. 

LUNAR  DISTANCES^ 

RL. 

P.L. 

P.L. 

P.L. 

Name  and  Direction    { 

Nocm. 

of 

IIIIV 

of 

Vlk. 

of 

IXh. 

of 

1* 

of  Object 

DHL 

DUL 

DHL 

Di£ 

•     »     • 

•           »          V 

•     §     » 

•       »      » 

15 

Sun 

W. 

65  53    6 

343X 

67    14   48 

3434 

68  36  26 

3438 

69  58    0 

3439 

•^ 

Spica 

E. 

82     5  46 

So6x 

80   36    49 

3065 

79     7  56 

5067 

77  39     6 

3070 

Jupiter 

E. 

9a  43  14 

3*07 

91  13  47 

3041 

89  44  25 

3043 

88  Z5    6 

3047 

z6 

Sun 

W. 

76  45  23 

3444 

78    6  50 

3444 

79  28  17 

3443 

80  49  45 

344X 

Pollux 

W. 

22  39  35 

3403 

24     I  48 

3366 

25  24  43 

3333 

26  48  14 

3308 

Spica 

E. 

70  15  34 

5076 

68  46  55 

3075 

67  18  15 

3074 

65  49  34 

3073 

Jupiter 

E. 

80  49     9 

305a 

79  20     z 

SQS3 

77  50  53 

SOS* 

76  2Z  45 

305X 

Antares 

E. 

"5  48  37 

3075 

"4  19  57 

3075 

112  51  17 

3073 

III  22  35 

3073 

17 

Sun 

W. 

87  37  45 

34^5 

88  59  33 

S43X 

90  21  26 

34x3 

9X  43  25 

34x0 

Pollux 

W. 

33  52  39 

3M9 

35  18  37 

3x94 

36  44  53 

3180 

38   II   26 

3x66 

Spica 

E. 

58  25  38 

3060 

56  56  40 

3056 

55  27  37 

305a 

53  58  29 

3<H7 

Jupiter 

E. 

68  55  34 

3040 

67  26  II 

3036 

65  56  43 

3033 

64  27  II 

30x8 

Antares 

E. 

103  58  30 

3059 

I02  29  30 

3054 

loi     0  24 

3050 

99  31  13 

3044 

Saturn 

E. 

118  13  19 

3035 

116  43  50 

3P30 

115  14  15 

3036 

"3  44  34 

S03X 

18 

Sun 

W. 

98  35     8 

3374 

99  57  54 

3365 

loi  20  51 

3336 

102  43  58 

3346 

Pollux 

W. 

45  28  12 

3XOZ 

46  56  20 

3089 

48  24  43 

3077 

49  53  21 

3065 

Spica 

E. 

46  31     8 

3017 

45     I  16 

3009 

43  31  14 

300X 

42     z     3 

•99S 

Jupiter 

E. 

56  57  57 

3001 

55  27  45 

0993 

53  57  24 

3987 

52  26  55 

3980 

Antares 

E. 

92     3  27 

30ZZ 

90  33  28 

3003 

89    3  19 

3994 

87  32  59 

3986 

Saturn 

E. 

106  14  21 

3988 

104  43  53 

2979 

103  X3  14 

3970 

zoz  42  24 

0963 

Z9 

Sun 

W. 

109  42  29 

3993 

III     6  50 

3379 

112  31  26 

3966 

ZZ3  56  17 

3333 

Pollux 

W. 

57  20  25 

9999 

58  50  39 

39B6 

60  21     9 

a973 

6z  5z  56 

9S8 

Mars 

W. 

33  22  36 

3x73 

34  49  17 

3x58 

36  16  16 

3x4s 

37  43  34 

3X37 

Spica 

£. 

34  27  26 

8947 

32  56     7 

8938 

31  24  36 

4937 

29  52  52 

99x8 

Jupiter 

E. 

44  52     8 

9940 

43  20  40 

393X 

41  49     I 

1934 

40  X7   Z2 

•9x3 

Antares 

E. 

79  58  27 

9936 

78  26  54 

mn 

76  55    6 

•9x3 

75  23     4 

390X 

Saturn 

E. 

94     5  21 

09x2 

92  33  17 

49^ 

91    0  58 

■889 

89  28  25 

3876 

90 

Sun 

W. 

Z2I      4   28 

3x83 

122  30  57 

3x68 

123  57  44 

SXS3 

Z25  24  49 

3x38 

Pollux 

W. 

69   30   19 

a887 

71     2  55 

9673 

72  35  50 

a857 

74    9    4 

9843 

Mars 

W. 

45     4  52 

3047 

46  34     6 

3Q3X 

48    3  40 

30x5 

49  33  34 

3999 

Regulus 

W. 

32  27  54 

3884 

34    0  33 

36^ 

35  33  34 

3849 

37     6  58 

•Bsx 

Antares 

E. 

67  38  55 

2837 

66     5  15 

a8«3 

64  31  17 

3809 

62  57     z 

979S 

Saturn 

E. 

81  41  39 

a8z2 

80     7  27 

■798 

78  32  57 

«7es 

76  58    9 

9770 

21 

Pollux 

W. 

82     0. 14 

0764 

83  35  29 

9748 

85  XX     5 

«7Sa 

86  47    2 

97x7 

Mars 

W. 

57     8  II 

2916 

58  40    9 

>B99 

60   Z2   29 

3683 

6z  45  zz 

9866 

Regulus 

W. 

44  59  39 

a745 

46  35  19 

3739 

48   IZ    2Z 

97XX 

49  47  46 

9^ 

Antares 

E. 

55    0  56 

8731 

53  24  44 

3706 

5z  48  12 

«69X 

50  zz  20 

9^75 

Saturn 

E. 

68  59  20 

9696 

67  22  35 

968z 

65  45  29 

366s 

64     8     2 

96JO 

a  Aquilae 

E. 

107  29     5 

3348 

106     3  53 

3»3 

104  38  Z3 

390X 

103  Z2     5 

Si7« 

22 

Pollux 

W. 

94  51  59 

3638 

96  30    2 

9G84 

98    8  25 

3607 

99  47  xo 

9393 

Mars 

W. 

69  34     5 

3783 

71     8  57 

3765 

72  44  XX 

3748 

74  19  47 

9739 

Regulus 

W. 

57  55  29 

36zz 

59  34     9 

tS94 

61  13  12 

«577 

62  52  38 

996X 

Antares 

E. 

42     I  50 

SS99 

40  22  54 

3585 

38  43  38 

3569 

37     4     I 

9SSS 

Saturn 

E. 

55  55  33 

3573 

54  15  59 

3556 

52  36     4 

3S4X 

50  55  48 

9395 

a  AquUac 

£. 

95  54  58 

3078 

94  26  21 

3059 

92   57   21 

3043 

9Z  28    0 

3096 

1 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCSa 

U 

Nam«  and  Direction 

Midnight 

P.L. 

of 

XVh- 

P.L. 

of 

XVIIIh- 

P.L. 
of 

XlXb. 

P.L. 
of 

p 

of  Object. 

Diff. 

DifL 

Diff. 

Diff. 

m       9       » 

•           9          • 

•      »      « 

•       »       » 

15 

Sun 

W. 

71  X9  32 

S44X 

72  41      2 

3443 

74    2  30 

3444 

75  23  57 

3445 

Spica 

E. 

76    10   20 

307a 

74  41  36 

9073 

73  12  54 

3075 

71  44  14 

3075 

JUPITBS 

£• 

« 

86  45  51 

30*8 

85  16  38 

9QS0 

83  47  27 

9059 

82  18  18 

3059 

16 

Sum 

W. 

82  II  15 

3439 

83  32  47 

3436 

84  54  23 

3433 

86  16     2 

3430 

Pollux 

W. 

28  12  16 

3084 

29  36  46 

3962 

31     I  42 

3343 

32  27    0 

3935 

Spica 

E. 

64  20  52 

307a 

62  52     8 

3069 

61    23    21 

3067 

59  54  31 

3065 

Jupiter 

£. 

74  52  35 

3050 

73  23  24 

3047 

71  54  10 

3046 

70  24  54 

3043 

Antares 

£. 

109  53  5a 

3070 

108  25     6 

S069 

106  56  18 

3065 

105  27  26 

3069 

17 

Sun 

W. 

93     5  30 

3403 

94  27  43 

3397 

95  50     3 

3390 

97  12  31 

3383 

Pollnx 

W. 

39  38  16 

3x53 

41     5  22 

3x40 

42  32  43 

3x97 

44    0  20 

3XX4 

Spica 

£. 

52  29  15 

3043 

50  59  55 

3036 

49  30  27 

3030 

48     0  52 

3033 

JUPITBR 

£. 

62  57  33 

30«3 

61  27  49 

30x8 

59  57  59 

3013 

58  28     2 

3006 

Antares 

£. 

98     I  55 

3039 

96  32  30 

3033 

95     2  58 

3096 

93  33  17 

30x8 

Saturn 

E. 

112  14  47 

30x5 

no  44  53 

3009 

109  14  51 

30OX 

107  44  40 

9995 

z8 

Sun 

W. 

104    7  16 

3337. 

105  30  45 

9335 

106  54  27 

33x5 

108  18  21 

3303 

Polhix 

W. 

51  22  14 

3m» 

52  51  23 

3039 

54  20  47 

3036 

55  50  28 

3013 

Spica 

£. 

40  30  42 

9985 

39    0  10 

■976 

37  29  27 

9966 

35  58  32 

9958 

Jupiter 

E. 

50  56  17 

8973 

49  25  30 

9965 

47  54  33 

9957 

46  23  26 

3948 

Antares 

E. 

86     2  29 

8977 

84  31  47 

•967 

83    0  53 

9958 

81  29  47 

3946 

Saturn 

£. 

100  iz  24 

•933 

98  40  12 

9943 

97     8  48 

9933 

95  37  II 

9993 

»9 

Sun 

W. 

XZ5  21  23 

3241 

116  46  44 

3996 

118  12  22 

3913 

119  38  16 

3x98 

PoUoz 

W. 

63  23     I 

944 

64  54  24 

9931 

66  26     4 

9916 

67  58     2 

990X 

Mars 

W. 

39  II  II 

3xn 

40  39     7 

3095 

42     7  23 

3079 

43  35  58 

3064 

Spica 

£• 

28  20  56 

.    «9o8 

26  48  47 

9898 

25  16  25 

9888 

23  43  51 

9878 

Jufitbr 

£• 

38  45  la 

8907 

37  13     2 

9898 

35  40  41 

389X 

34     8  10 

2883 

Antares 

£. 

73  50  46 

3889 

72  18  13 

9876 

70  45  24 

38^ 

69  12  18 

9850 

Saturn 

£. 

87  55  36 

aS^ 

86  22  32 

9833 

84  49  II 

9839 

83  15  34 

9895 

90 

Sun 

W. 

126   5a    12 

3X33 

128  19  54 

3106 

129  47  56 

309X 

131  i6  17 

3075 

Pollux 

W. 

75  42  38 

8826 

77  16  32 

38xx 

78  50  46 

9795 

80  25  20 

9780 

Mars 

W. 

51     3  48 

998a 

52  34  23 

3966 

54    5  18 

9950 

55  36  34 

9933 

Regulus 

W. 

38  40  45 

38x4 

40  14  55 

9797 

41  49  27 

9779 

43  24  22 

9763 

Antares 

E. 

61    22   26 

^x 

59  47  33 

97M 

58    12    20 

975X 

56  36  48 

9736 

Saturn 

£. 

75  23    a 

■756 

73  47  36 

•741 

72    II    50 

9796 

70  35  45 

97XX 

az 

Pollux 

W. 

88  23  19 

I^X 

89  59  58 

3686 

91  36  57 

9669 

93  14  18 

9655 

Mars 

W. 

63  18  14 

9848 

64  51  39 

383X 

66  25  26 

98x5 

67  59  35 

9798 

Regulus 

W. 

51  24  33 

9678 

53     I  43 

9660 

54  39  16 

3644 

56  17  II 

9627 

Antares 

£. 

48  34     7 

fl66o 

46  56  34 

9645 

45  18  40 

3629 

43  40  25 

96x5 

Saturn 

£. 

62  30  15 

9635 

60  52     7 

36x8 

59  13  37 

9603 

57  34  46 

9587 

a  Aquils 

£. 

loi  45  30 

3x57 

100  18  29 

S136 

98  51     3 

31x5 

97  23  12 

3096 

aa 

PoUnx 

W. 

zoi  26  15 

a577 

103     5  41 

9563 

104  45  27 

9548 

106  25  33 

9535 

Mars 

W. 

75  55  45 

^X5 

77  32     5 

9699 

79     8  46 

9684 

80  45  48 

9667 

Regulus 

W. 

64  32  26 

9345 

66  12  37 

9S30 

67  53     9 

3514 

69  34     3 

9498 

Antares 

£. 

35  24     4 

9540 

33  43  47 

«5a7 

32     3  II 

35x9 

30  22  15 

9499 

Saturn 

£. 

49  15  10 

9310 

47  34  " 

9496 

45  52  52 

9480 

44  II  II 

8466 

aAquilas 

£. 

89  58  19 

30X0 

88  28  19 

9995 

86  58     0 

998X 

85  27  24 

9969 

90 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

of  the 
mth. 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh. 

P.L. 

of 

Vlh. 

P.L. 
of 

IXh- 

P.L. 

of 

of  Object 

DHL 

Diff. 

Diff. 

Ditt. 

•     #     « 

•       »       • 

•      »      » 

•         0m 

23 

Mars 

W. 

82  23  12 

•^a 

84    0  57 

2636 

85  39     3 

a62x 

87     17    29 

3607 

Regulus 

W. 

71  15  19 

9483 

72    56   56 

8467 

74  38  55 

a4S3 

76   21    14 

8438 

a  Aquilae 

E. 

83  56  32 

2957 

82   25   25 

awe 

80  54     4 

a93« 

79  22  31 

2907 

«4 

Mars 

W. 

95  34  34 

2537 

97  14  56 

asas 

98  55  35 

25x2 

100  36  31 

8S00 

Regulus 

W. 

84  57  54 

937^ 

86  42  11 

^57 

88  26  47 

2346 

90  II  40 

8353 

Spica 

W. 

30  54  22 

a37a 

32  38  37 

3358 

34  23  12 

a344 

36     8     7 

8338 

aAquilae 

E. 

71  42  31 

8903 

70  10  16 

3903 

68  38     I 

2904 

67     5  47 

8908 

Fomalhaut 

E. 

97  19  41 

881S 

95  45  32 

a799 

94  "     3 

2785 

92  36  16 

3773 

as 

Spica 

W. 

44  57     9 

8274 

46  43  46 

2265 

48  30  37 

2356 

50  17  42 

3346 

Jupiter 

W. 

35  40  29 

2300 

37  26  28 

2285 

39  12  49 

2272 

40  59  29 

3260 

a  Aquils 

E. 

59  26  38 

2958 

57  55  32 

a977 

56  24  50 

8998 

54  54  35 

3034 

Fomalhaut 

E. 

84  38  36 

2725 

83     2  29 

2719 

81  26  15 

87X5 

79  49  55 

37x2 

a  Pegasi 

£. 

104  28  39 

240B 

102  45  16 

2396 

lOI      I   36 

8386 

99  17  41 

8376 

26 

Spica 

W. 

59  16  II 

22x0 

61     4  23 

2204 

62  52  44 

3x99 

64  41  13 

8x94 

Jupiter 

W. 

49  56  48 

22x4 

51  44  55 

,  2206 

53  33  13 

8800 

55  21  41 

3X94 

Fomalhaut 

E. 

71  47  52 

2719 

70  II  37 

2725 

68  35  31 

■734 

66  59  36 

8744 

a  Pegasi 

E. 

90  34  56 

2338 

88  49  52 

8333 

87     4  41 

8328 

85  19  23 

8384 

27 

Spica 

W. 

73  45    7 

1X79 

75  34    6 

2X77 

77  23     8 

817C 

79   12  12 

8x76 

Jupiter 

W. 

64  25  51 

2174 

66  14  57 

8x7a 

68     4     7 

3x70 

69  53  19 

8x70 

An  tares 

w. 

28  14  44 

2x93 

30     3  22 

2190 

31  52     5 

8x86 

33  40  53 

8184 

Fomalhaut 

E. 

59     4  25 

383X 

57  30  37 

a857 

55  57  23 

8886 

54  24  46 

39x9 

a  Pegasi 

E. 

76  31  52 

8317 

74  46  18 

23x9 

73    0  46 

8330 

71  15  16 

8S1Q 

28 

Spica 

W. 

88  17  29 

ax79 

90     6  28 

3x8x. 

91  55  24 

tx84 

93  44  16 

8X86 

Jupiter 

W. 

78  59  27 

2x72 

80  48  37 

2X74 

82  37  44 

8176 

84  26  48 

8x76 

An  tares 

W. 

42  45  18 

2x84 

44  34  10 

2x85 

46  23    0 

8x87 

48  II  47 

8x89 

Saturn 

W. 

29  14  16 

2166 

31     3  35 

2x67 

32  52  53 

8x69 

34  42     8 

8x70 

a  Pegasi 

E. 

62  29  10 

2350 

60  44  23 

2358 

58  59  48 

8367 

57  15  26 

8378 

Venus 

E. 

107    0  31 

a574 

Z05  21     I 

2576 

103  41  33 

3578 

102    2    8 

858X 

29 

Antares 

W. 

57  14  39 

2207 

59     2  56 

tail 

60  51     7 

88X6 

62  39  10 

8UX 

Saturn 

W. 

43  47  30 

2x86 

45  36  19 

2x90 

47  35     I 

8X95 

49  13  36 

8800 

a  Arietis 

E. 

90  33  25 

88  45  30 

8887 

86  57  43 

8838 

85  10    3 

8838 

Venus 

£. 

93  46     9 

2600 

92     7  14 

8605 

90  28  26 

86xx 

88  49  46 

86x6 

Sun 

E. 

122  39  32 

2502 

120  58  21 

8SO6 

119  17  16 

85X1 

117  36  18 

8517 

30 

Antares 

W. 

71  37  22 

2251 

73  24  33 

8858 

75  "  34 

ta65 

76  58  25 

8S73 

Saturn 

W. 

58  14  29 

2229 

60    2  13 

8236 

61  49  47 

8343 

63  37  " 

3350 

a  Arietis 

E. 

76  13  58 

2270 

74  27  14 

8877 

72  40  41 

8284 

70  54  18 

8398 

Venus 

E. 

80  38  28 

2649 

79    0  40 

a657 

77  23     3 

8665 

75  45  36 

3673 

Sun 

E. 

109  13  38 

2550 

107  33  34 

a556 

105  53  39 

•564 

104  13  54 

8578 

SI 

Antares 

W. 

85  49  58 

23x0 

87  35  43 

«SX7 

89   2Z    17 

2326 

91     6  39 

8334 

Saturn 

W. 

72  31  30 

2287 

74  17  49 

8895 

76     3  56 

2303 

77  49  51 

831 Z 

a  Aquilae 

W. 

40     I  49 

3682 

41  18  55 

3596 

42  37  34 

35ao 

43  57  36 

3453 

a  Arietis 

E. 

62     5  20 

2,W3 

60  20    9 

3343 

58  35  12 

8353 

56  50  28 

836X 

Venus 

E. 

67  41     7 

27x6 

66     4  48 

8785 

64  28  41 

8734 

62  52  46 

8744 

Sun 

E. 

95  57  51 

26x2 

94  19  12 

8620 

92  40  44 

8629 

91     2  28 

^ 

xvm 


MAY,  1899. 


91 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

NaOM  and  Dirootion 

Midnight. 

P.L. 
of 

XVh- 

P.L. 
of 

XVIIIJ». 

P.L. 

of 

XXIh. 

P.L. 

of 

1- 

of  Object 

DHL 

DHL 

DUE. 

Difll 

m       *       » 

•       #       « 

•         »        m 

• 

> 

m 

33 

Mars 

W. 

88  56  15 

S593 

90  35  21 

3578 

92  Z4  46 

«564 

93 

54 

30 

3550 

Regulus 

w. 

78     3  54 

3424 

79  46  54 

34x0 

81  30  15 

3396 

83 

13 

55 

3383 

a  Aqoilas 

E. 

77  50  47 

4990 

76  i8  53 

09x3 

74  46  51 

«909 

73 

14  43 

3905 

24 

Mars 

W. 

102  17  44 

S489 

103  59  13 

3478 

105  40  57 

3467 

107 

22 

58 

8458 

Regulus 

W. 

91  56  51 

1323 

93  42  18 

33x1 

95  28     I 

330X 

97 

13 

59 

3390 

Spica 

w. 

37  53  20 

33x9 

39  38  52 

«307 

41  24  41 

3396 

43 

10 

47 

338s 

a  AquilflB 

£. 

65  33  38 

^9KS 

64     X  36 

3930 

62  29  43 

3931 

60 

58 

3 

3942 

Fomalhaut 

E. 

91     I  13 

9761 

89  25  54 

<75o 

87  50  20 

3740 

86 

14 

33 

373a 

as 

Spica 

W. 

5«     5     I 

3338 

53  52  32 

3330 

55  40  X5 

3833 

57 

28 

8 

33X6 

Jupiter 

W. 

42  46  27 

tS49 

44  33  41 

3339 

46  21  10 

3330 

48 

8 

53 

3333 

a  Aquila 

E. 

53  24  52 

3Q53 

51  55  45 

3088 

50   27    21 

3x37 

48 

59 

44 

3172 

Fomalhaut 

£. 

78  13  31 

27x0 

76  37     5 

37x0 

75     0  38 

37IX 

73 

24 

13 

37x4 

a  Pegasi 

£. 

97  33  32 

3367 

95  49  10 

2359 

94    4  36 

335X 

92 

19 

51 

2344 

a6 

Spica 

W. 

66  29  49 

sxgo 

68  18  31 

3x86 

70     7  19 

3x84 

71 

56 

II 

Sx8x 

Jupiter 

W. 

57  10  17 

3x89 

58  59     I 

3x84 

60  47  52 

3x80 

62 

36 

49 

3x77 

Fomalhaut 

E. 

65  23  55 

3756 

63  48  30 

3773 

62  13  25 

3788 

60 

38 

42 

3808 

a  Pegasi 

E. 

83  33  59 

3333 

8z  48  31 

3330 

80    3     0 

33x7 

78 

17 

26 

2317 

87 

Spica 

W. 

8z     z  16 

3175 

82  50  21 

3176 

84  39  25 

3x76 

86 

28 

28 

3x78 

Jupiter 

w. 

71  42  32 

3x69 

73  31  46 

3x69 

75  21     I 

3x69 

77 

10 

15 

3x70 

Antares 

w. 

35  29  44 

3x83 

37  18  37 

3x83 

39     7  31 

3183 

40 

56 

25 

3183 

Fomalhaut 

E. 

52  52  51 

3956 

51  2X  43 

a997 

49  51  27 

3044 

48 

22 

9 

3096 

a  Pegasi 

E. 

69  29  50 

3336 

67  44  29 

333X 

65  59  14 

3336 

64 

14 

7 

2343 

28 

Spica 

W. 

95  33     4 

3x90 

97  2Z  47 

SX93 

99  10  25 

3x97 

zoo 

58 

57 

330X 

Jupiter 

W. 

86  15  48 

3x83 

88     4  43 

3x85 

89  53  33 

3x89 

91 

42 

17 

3x93 

Antares 

W. 

50    0  31 

3x93 

51  49  II 

3x93 

53  37  46 

2x99 

55 

26 

15 

3302 

Saturn 

W. 

36  31  21 

3x73 

38  20  30 

ax75 

40     9  35 

3x78 

41 

58 

35 

3x83 

a  Pegasi 

E. 

55  31  20 

3390 

53  47  31 

3403 

52     4     I 

34x8 

50 

20 

52 

2435 

Venus 

E. 

100  22  47 

2584 

98  43  30 

3587 

97     4  17 

359X 

95 

25 

10 

2596 

29 

Antares 

W. 

64  27     6 

3337 

66  14  53 

3333 

68     2  32 

3339 

69 

50 

2 

2245 

Saturn 

W. 

51     2     3 

3306 

52  50  22 

32XX 

54  38  33 

3217 

56 

26 

35 

2233 

a  Arietis 

E. 

83  22  32 

3343 

81  35     9 

3350 

79  47  56 

3356 

78 

.  0 

52 

3363 

Venus 

E. 

87  II  13 

3633 

85  32  48 

3639 

83  54  32 

3635 

82 

16 

25 

2643 

Sun 

E. 

"5  55  29 

asas 

Z14  Z4  48 

3539 

112  34  15 

3536 

ZIO 

53 

52 

2543 

30 

Antares 

W. 

78  45     5 

3379 

80  3x  35 

3387 

82  17  54 

3394 

84 

4 

2 

2302 

Saturn 

W. 

65  24  24 

«57 

67  II  27 

3364 

68  58  19 

3273 

70 

45 

0 

2279 

a  Arietis 

E. 

69     8     7 

3300 

67  22     7 

3308 

65  36  19 

33x6 

63 

50 

43 

3335 

Venus 

E. 

74     8  20 

36Sx 

72  31  15 

3689 

70    54    2E 

3698 

69 

17 

38 

3707  ; 

Sun 

E. 

102  34  20 

3580 

100  54  57 

3587 

99  15  44 

a595 

97 

36 

42 

3603 

31 

Antares 

W. 

92  51  49 

3343 

94  36  47 

8350 

96  21  33 

2359 

98 

6 

7 

3367 

Saturn 

W. 

79  35  35 

3319 

81  21     7 

3337 

83     6  27 

3335 

84 

51 

35 

2344 

a  Aquilac 

W. 

45  18  53 

3394 

46  41   16 

3343 

48     4  38 

3998 

49 

28 

52 

3258  , 

a  Arietis 

E. 

55     5  57 

337X 

53  21  40 

3381 

51  37  38 

2391 

49 

53 

50 

240X ! 

Venus 

E. 

61  17     4 

a753 

59  41  34 

3763 

58     6  17 

3773 

56 

31 

13 

2782 

Sun 

E. 

89  24  23 

3646 

87  46  30 

3655 

86     8  49 

3663 

84 

31 

20 

"'ij 
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JUNE,  1899. 


AT  GREENWICH  APPARENT  NOON. 


i 


i 


Thur. 

Frid. 

Sat 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
SC/J\r. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 


a 

o 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
H 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent 
Right  ABcenalon. 


h   m   8 

4  36  34-53 
4  40  40.31 

4  44  46.50 

4  48  5307 
4  53  001 
4  57  7*29 


5 
5 

5 


I  14.89 
5  22.79 
9  3096 


5  13  39-37 
5  17  48.01 

5  21  56.84 

5  26  5.85 

5  30  14-99 
5  34  24.26 

5  38  33-63 
5  42  43-07 
5  46  52.56 

5  51  2.08 

5  55  "61 
5,59  21.13 

6  3  30.62 
6  7  40.06 
6  II  49.42 

6  15  58.69 
6  20  7.86 
6  24  16.90 

6  28  25.78 

6  32  34-50 
6  36  43.02 

6  40  51.34 


DiiF.  for 
X  Hour. 


0.232 
0.249 
0.266 


0.281 
0.296 
0.310 

0.323 

0.335 
0.346 

0.356 
0.364 

0.371 

0.378 
0.384 
0.388 

0.391 

0.394 
0.396 

0.397 

0.397 
0.396 

0.394 
0.392 

0.389 

0.384 

0.379 
0.373 

0.366 

0.359 
0.351 


ZO.342 


Apparent 
Declination. 


o   »   • 

N.22  4  3.2 
22  12  0.3 
22  19  34.2 

22  26  44.7 

22  33  317 
22  39  54-9 

22  45  54-3 
22  51  29.7 

22  56  41. 1 

23  I  28.2 

23  5  51.0 
23  949.4 

23  13  23.3 
23  16  32.7 
23  19  17.5 

23  21  37.5 
23  23  32.9 
23  25  3.6 

23  26  9.5 
23  26  50.7 
23  27  7.1 

23  26  58.6 
23  26  25.4 
23  25  27.5 

23  24  4.8 
23  22  17.4 
23  20  5.4 

23  17  28.7 

23  14  27.4 
23  II  1.7 

N.23  7  1 1.6 


DiflE.  for 
I  Hoar. 


+20.36 

19.39 
18.42 

+17-44 
16.46 

15.47 

+  14.47 

13-47 
12.46 

+11.45 

10.44 

9.42 

+  8.40 
7.38 
6.35 

+  5-32 

4.29 
3.26 

+  2.23 

1.20 

+  0.17 

-  0.86 
1.90 

2.93 

-  3-96 

4-99 
6.0Z 

-  7.04 
8.06 
9.08 

—10.09 


Semi- 
diameter. 


5  48.37 
5  48.23 
5  4809 

5  47.96 
5  47.83 
5  47.71 

5  47.59 
5  47.48 
5  47.38 

5  47.28 
5  47.18 
5  47.09 

5  47.00 
5  46.92 
5  46.85 

5  46.78 

5  46.71 
5  46.65 

5  46.59 
5  46.53 
5  46.48 

5  46.43 
5  46.39 
5  46.34 

5  46.30 
5  46.26 

5  46.23 

5  46.20 
5  46.18 
5  46.16 


15  46.14 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


68.41 
68.46 
68.51 

68.56 
68.61 
68.65 

68.69 

68.73 
68.77 

68.80 
68.83 

68.86 

68.89 
68.91 
68.93 

68.94 
68.95 
68.96 

68.97 
68.97 
68.97 

68.96 
68.95 
68.94 

68.93 
68.91 
68.89 

68.87 
68.84 
68.81 

68.78 


Equation  of 
Time, 
tob6 

Subtracted 
from 


Added  to 

Apparent 

Time. 


m        8 
2    25.61 

2    16.42 

2      6.81 


I 
I 
I 

I 
I 
I 


56.82 

46.47 
35.78 

24.76 

13-45 
1.87 


o  50.05 

o  38.00 

o  25.76 

o  13.35 

o  0.80 


O    II 


"M 


o  24.65 

o  37.50 

0  50.40 

I  3.33 

1  16.26 
I  29.19 

I  42.09 

1  54-93 

2  7.70 

2  20.38 

2  32.96 

2  45.40 

2  57.70 

3  982 
3  21.75 

3  3348 


DiflE.  for 
X  Hoar. 


0.374 
0.391 

0.408 

0.424 
0.438 
0.45a 

0.465 
0.477 
0.488 

0.498 
0.506 

0.513 

0.520 
0.526 
0.530 

0.533 
0.536 
0.538 

0.539 
0.539 
0.538 

0.536 

0.534 
0.531 

0.526 
0.521 

0.5x5 

0.508 
0.501 

0.493 
0.484 


NoTB.— The  mean  time  of  temidiameter  passing  may  be  found  by  subtracting  o^.i-)  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  decliuaiioo  indicates  that  uoith  dt*clinations  are  increasing;  the 
sign  —  indicates  that  north  declinatious  are  decre.ising. 
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AT  GREENWICH  MEAN  NOON, 

i 

•a 

1 

o 

THE 

SUN'S 

Bquadon  of 

Time, 

to  be 

Added  to 

DilLfur 
z  Hour. 

Sidereal 

Time, 

or 

Riicht  Ascension 

of 

MeaaSniL 

Apparent 
Right  Ascension. 

DiiF.  for 
z  Hour. 

Apparent 
Declination. 

Diitfor 
z  Hour. 

Subtracted 

from 
Mean  Time. 

Thur. 

Frid. 

Sat 

I 
2 

3 

h     m       s 

4  36  34-95 
4  40  40.70 

4  44  46.86 

s 
10.231 

XO.248 

ZO.265 

•         t           m 

N.22      4      4.1 
22    12       I.I 
22    19    34.9 

m 
+20.36 

19-39 
18.42 

m        s 
2    25.59 
2    16.40 
2      6.80 

s 

0.375 
0.392 
0.408 

h      m       s 

4  39     0.54 
4  42  57.10 
4  46  53.66 

SUN. 

Mon. 

Tues. 

4 

5 
6 

4  48  53-41 
4  53     032 
4  57    756 

10.280 
10.295 
10.309 

22    26   45.3 
22    33    32.2 

22  39  55.3 

+17.44 
16.46 

15.47 

I    56.81 

I    46.45 
I    35.77 

0.424 
0.438 
0.452 

4  50  50.21 
4  54  46.77 
4  58  43.33 

Wed. 
Thur. 
Frid. 

7 
8 

9 

5     I  15-13 
5     5  23.00 

5    9  31.14 

ZO.322 

10.333 
10.344 

22  45  54.7 

22    51    30.0 
22    56   41.3 

+14.47 

13.47 
12.46 

I    24.75 
I    13.45 

I     1.86 

0.465 
0.477 
0.488 

5     2  39.89 
5    6  36.44 
5  10  33.00 

Sat 

SUN. 
Mon. 

lO 

II 

12 

5  13  39.52 
5  17  48.12 

5  21  56.92 

10.354 
10.363 

10.370 

23      I    28.4 

23     5  51. 1 
23     9  49.4 

+"•45 
10.44 

9.42 

0  50.04 
0  38.00 

0  25.75 

0.497 
0.506 
0.514 

5  14  29.56 
5  18  26.12 
5  22  22.67 

Tues. 
Wed. 
Thur. 

13 
H 
15 

5  26    5.89 
5  30  15.00 
5  34  24.23 

10.377 
10.382 

10.387 

23    13    23.3 
23    16   32.7 

23  19  ^7-5 

+  8.40 

7.38 
6.35 

0  13.34 
0    0.79 

0.521 
0.526 
0.530 

5  26  19.23 

5  30  15.79 
5  34  12.35 

0  11.88 

Frid. 
Sat 

SUN. 

i6 

17 
i8 

5  38  33.56 
5  42  42.96 
5  46  52.42 

10.390 
10.393 
10,394 

23  21  37-5 
23  23  32.9 
23  25     3.6 

+  5.32 
4.29 
3.26 

0  24.65 

0  37.50 
0  50.40 

0.534 

0.537 
0,538 

5  38    8.91 

5  42     5.46 
5  46    2.02 

Mon. 
Tues. 
Wed. 

19 

20 
21 

5  51     1.90 

5  55  "39 
5  59  20.88 

10.395 

10.395 
10.394 

23  26    9.5 
23  26  50.7 
23  27     7.1 

+  2.23 

1.20 

+  0.17 

I     3.32 
I  16.25 
I  29.18 

0.539 

0.539 
0.538 

5  49  58.58 
5  53  55.14 
5  57  51.70 

Thur. 

Frid. 

Sat 

22 

23 
24 

6    3  30.33 
6    7  39.72 

6  II  49.05 

10.392 
10.390 
10.387 

23  26  58.7 
23  26  25.5 
23  25  27.6 

-  0.86 
Z.90 
2.93 

I  42.08 

1  54.91 

2  7.68 

0.536 

0.533 
0.530 

6     I  48.25 
6    5  44.81 

6    9  41.37 

SUN. 

Mon. 

Tues. 

25 
26 

27 

6  15  58.29 
6  20    7.42 
6  24  16.42 

10.383 
10.378 
XO.372 

23  24    5.0 
23  22  17.6 
23  20    5.6 

-  3.96 

4.99 
6.01 

2  20.36 
2  32.93 

2  4538 

0.526 
0.521 
0.515 

6  13  37.93 
6  17  34.48 
6  21  31.04 

Wed. 
Thur. 
Frid. 

28 

29 
30 

6  28  25.27 

6  32  33.95 
6  36  42.44 

10.365 
10.358 

10.349 

23  17  29.0 
23  14  27.9 
23  II     2.2 

-  7.04 
8.06 

9.08 

2  57.67 

3  9.79 
3  21.73 

0.509 
0.501 

0-493 

6  25  27.60 
6  29  24.16 
6  33  20.72 

Sat. 

31 

6  40  50-73 

ZO.340 

N.23     7  12.2 

—10.09 

3  33.45 

0.484 

6  37  17.27 

NoTB.— The  MOD 

The  sign 

increa 

ddismatar  for  mean 
1  +  prefixed  to  the 
ising ;  the  sign  —  in 

noon  may  fa 

hourly  cban 
dicates  that 

»o  assamed  the  same  as  that  for  1 
Ke  of  declination  indicates  that  i 
north  declinations  are  decreasii 

ipparent  noon, 
lortb  declinatic 

«s  are 

DifE.  for  z  Hour, 
+  9'.8565. 
(Table  III.) 
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m. 


AT  GREENWICH  MEAN  NOON. 


4 
g 

« 

o 


I 

2 
3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

14 
15 

16 

17 

18 

19 

20 

21 

22 
23 
24 

25 
26 

27 

28 
29 

:    30 

I 
I 

i  31 


m 
« 

« 

•3 

O 


52 

53 
54 

55 
56 

57 

58 

59 
60 

61 
62 

63 

64 

65 
66 

67 
68 

69 

70 

71 
72 

73 
74 
75 

76 

77 

78 

79 
80 

81 


182 


THE  SUN'S 


TRUE  LONGITUOa 


70  44  31-3 

71  41  59.0 

72  39  26.3 

73  36  52.7 

74  34  18.4 

75  31  43-4 

76  29    7.7 

77  26  31.2 

78  23  54.1 

79  21   16.0 

80  18  37.1 

81  15  57.2 

82  13  16.6 

83  10  35.0 

84  7  52.6 

85  5     9-4 

86  2  25.3 

86  59  40.4 

87  56  54.8 

88  54     8.5 

89  51  21.7 

90  48  34.4 

91  45  46.7 

92  42  58.6 

93  40  10.4 

94  37  22.0 

95  34  33-6 

96  31  45.2 

97  28  56.9 

98  26     8.6 

99  23  20.6 


43  53.8 

41  21.5 

38  48.5 

36  147 

33  403 

31  5-1 

28  29.2 

25  52.5 

23  15-3 

20  37.0 

17  57-9 

15  17.8 

12  37.1 

9  55-3 

7  12.7 

4  29.3 

I  45.0 

59  00 

56  14.2 

53  27.7 

50  40.7 

47  53-2 

45  5-4 

42  17.1 

39  28.7 
36  40.1 
33  516 

31  2.8 

28  14.5 

25  26.0 

22  37.8 


Diff.  for 
I  Hour. 


43.67 
43-64 
43.61 

43.58 

43-55 
4352 

43.49 
43.46 
43.43 

4340 
43.36 
43.33 

43-29 

4325 
43.2a 

43.18 

43.14 
43." 

43.09 
43.06 

4304 

43.0a 
43.00 
42.99 

42.99 
42.98 

42.98 

42.98 

42.99 
42.99 


143-00 


LATITUDB. 


+  0.42 

0.45 
0-43 

+  0.39 
0.32 

0.23 

+  0.12 

—  O.OI 
0.14 

—  0.28 
0.41 
0.52 

—  0.61 
0.68 
0.72 

-0.74 
0.72 

0.66 

—  0.59 
0.49 
0.37 

—  0.25 

—  0.1 1 
+  0.02 

+  0.14 
0.25 

0-33 

+  0.39 
0.41 
0.40 

+  0.37 


Logarilhm 

ofthe 

Radius  Vector 

of  the 

Earth. 


0.006 1 97 1 
0.0062617 
0.0063245 

0.0063850 
0.0064435 
0.0064994 

0.0065531 
0.0066042 
0.0066528 

0.0066991 
0.0067427 
0.0067839 

0.0068229 
0.0068596 
0.0068940 

0.0069264 
0.0069571 
0.0069858 

0.0070129 
0.0070385 
0.0070625 

0.0070851 
0.0071063 
O-OO71260 

0.0071443 
O.OO71612 
0.0071765 

O.OO719OI 
0.0072019 
0.0072 118 

0.0072198 


DiiF.for 
I  Hour. 


+27.3 
36.5 

25.7 

+34.8 
23.8 
22.8 

-I-2I.8 

20.8 

19.8 

+18.8 
17.8 

16.8 

+15.8 
14.8 

13.9 

+X3.X 

12.3 

XI.6 

+XI.0 

X0.4 

9.8 

+  9«2 
8.5 
7.9 

4-7-3 
6.7 
6.0 

+  5.3 
4-5 
3-7 

+  9.8 


MoTB.— The  nombert  la  column  A  coirespoad  to  the  tnie  •qninot  of  the  data;  In  ooltnaa  A'  to  the 
equinox  of  January  c^a 


Tine 
of 

SiderMlN 


9  17  49.26 

9  13  53.35 
9    9  57-44 


9  6 
9  2 
8  58 


152 
5.61 

9.70 


8  54  13-79 
8  50   17.88 

8  46  21.96 

8  42  26.05 
8  38  30.14 
8  34  34-23 

8  30  38.32 
8  26  42.41 
8  22  46.49 

8  18  50.58 
8  14  54.67 
8  10  58.76 

8  7  2.85 
8  3  6.93 
7  59  11.02 

7  55  15-" 
7  51  19.20 

7  47  a3-29 

7  43  ^7.38 
7  39  31-46 
7  35  35-55 

7  31  39.64 
7  27  43-73 
7  23  4781 


17  X9  51.90 


DilL  for  I  H 
— 9r.8a96L 
(TaMelU 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


8 


m 


I 

a 
3 

4 

5 
6 

7 

8 


£0 
[I 
12 

'3 

H 
15 

i6 

^7 
x8 

20 
21 

22 
23 

25 

26 

27 

28 
29 

30 
31 


SBMIDIAMETBR. 


Noon. 


6    2.3 

5  54-4 
5  46.2 


5 
5 
5 

5 

5 
4 

4 
4 
4 

4 

4 
4 


38.0 
29.6 
21.5 

13.6 
6.1 

59-3 

53.6 
49.4 
46.9 

46.7 
48.9 

53-7 


Midnight 


5  1-3 
5  "5 
5  23.9 


37-9 
52.6 

6    6.9 


6  19.4 
6  28.8 
6  34.2 

6  35-1 
6  31.7 

6  24.6 


6  15.0 

3.8 
52.2 


15  40.7 


5 

5 
5 

5 
5 
5 


4 
4 
4 

4 
4 


5 
5 


5 

5 


6 
6 


5 
5 


58.4 

50-3 
42.1 

33.8 
25-5 
17-5 


5    9.7 
5    2.6 

4  56.3 


51-3 
47-9 
46.5 

47-4 
51.0 

57.2 

6.1 
17.4 

30-7 

45-3 
59-9 
13-5 

24.6 
32.1 

35-3 


6  33-9 

6  28.6 

6  20.1 

6  9-5 


58.0 
46.4 


15  35-3 


HORIZONTAL  PARALLAX. 


Noon. 


58  45.2 
58    16.2 

57  46.1 

57  157 
56  45.2 

56  15.2 

55  46.1 
55  18.6 
54  53-8 

54  32.8 
54  17-2 
54    8.2 

54  7.3 
54  15-4 

54  33-3 

55  i-i 

55  38.4 

56  24.0 

57  155 

58  9.6 

59  2.1 

59  48.0 

60  22.6 
60  42.4 

60  45.7 
60  33.1 
60    7.2 


59 
58 
58 


31.7 

50-7 

7.9 


57  25.9 


DifL  for 
z  Honr. 


-1. 17 
1.23 
1.26 

-1.27 
1.26 
X.23 

-i.x8 
z.io 
0.96 

-0.77 
0.52 

.21 


+0.14 
0.54 
0.95 

+X.36 

1-73 
2.03 

+2.22 
2.24 
2.07 

+1.70 

X.X5 

+0.48 

—0.20 
0.82 
X.30 

— X.61 
1.76 
1.78 

-1.70 


Midnight 


58  30.9 
58       1.2 

57  30-9 

57  0-4 
56  30.1 

56    0.5 

55  32.1 
55  5.8 
54  42.7 

54  24.3 
54  11.8 

54    6.7 

54  lo-i 
54  23.1 

54  45-9 

55  18.6 

56  0.3 

56  49.2 

57  42.5 

58  36.3 

59  26.x 

60  6.9 
60  34.5 
60  46.2 

60  41.3 
60  21.6 

59  504 

59  1 1-6 
58  29.3 
57  46.6 

57    5-8 


DiflLfor 
zHonr. 


— X.20 

X.25 
X.27 

— X.27 
x.25 

X.2X 

-X.X4 
1.03 
0.87 

-0.65 

0.37 

-0.04 

+0.34 
0.74 

x.x6 

••■I-55 
X.90 

2.X4 

+2.25 
2.18 

X.QX 

+X.44 

0.83 

+0.14 

-0.53 
X.08 

X.48 

—1.70 
1.78 

x-75 
— X.64 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h   m 
19   5.5 

19  53.8 

20  42.8 

21  33.3 

22  25.1 

23  17.9 
6 

o   10.6 

I   2.1 

1  51.6 

2  38.6 

3  23.2 

4  5-8 

4  47.1 

5  28.1 

6  9.7 

6  53.1 

7  39-3 

8  29.3 

9  23.8 

10  22.6 

11  24.5 

12  27.2 

13  28.4 

14  26.5 

15  21.2 

16  13.0 

17  2.7 

17  51.6 

18  40.6 

19  30.4 


DiiLfor 
z  Hoar. 


m 
2.0X 

2.02 
2.07 

2.X3 
2.x8 
2.20 


2.x8 

2.XX 
2.0X 

x.8x 

1-74 
X.71 

X.7X 

1.76 
X.86 
2.00 

2.X7 
2.37 
2.53 

2.61 
2.60 
2.49 

2.35 

2.2X 
2.XX 

2.05 
2.03 
2.05 

2.XO 


AGS. 


Noon. 


d 
22.8 

23.8 

24.8 

25.8 
26.8 
27.8 

28.8 
0.2 

i.a 

2.2 
3.2 
4-2 

5-2 
6.2 

7.2 

8.2 

9.2 

10.2 

II.2 
12.2 
13.2 

14.2 

15-2 
16.2 

17.2 
18.2 
19.2 

20.2 
21.2 
22.2 

23.2 


96 


JUNE,  1899. 


V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right 
Ascension. 


Diff.  for 
X  Minute. 


Declination. 


Diff.  for 
X  Minnte. 


O 
I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
i6 

I? 
i8 

19 

20 
21 
22 

23 


O 

X 
2 

3 
4 

5 

6 

7 
8 

9 

10 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

2C 
21 
22 

23 
24 


THURSDAY  !• 


h 
23 
23 


m 
7 
9 


23  II 

23  13 

23  15 

23  17 
23  20 

23  22 

23  24 
23  26 
23  28 
23  30 
23  32 

23  34 
23  36 

23  39 
23  41 
23  43 
23  45 
23  47 
23  49 
23  51 
23  53 
23  55 


23  57 
o    o 


• 
19.68 

26.81 

33.86 

40.84 

47-75 

54-59 

1-37 
8.09 

14.75 

21.37 
27.94 

34.47 
40.96 

47.42 

5385 
0.25 

6.63 
12.99 

19-34 
25.68 

32.02 

38.35 
44.68 

51.02 


8 

a.  1195 
a. I 182 
a.xi69 
2.X158 
2.1146 

a.ii35 
a. 1X25 

a.xix5 
a.xio7 
a.  1099 
a.  1092 
2.1085 
2.1079 
a. 1074 
a. 1069 
a.zo65 
a.xo6a 
a. 1059 
a.  1058 
a. 1057 
a.xo56 
«.io55 
a. X056 
a.xQs8 


S. 

N. 


N. 


o  3 
o  10 

o  24 
o  38 

0  53 

1  7 
I  21 

I  35 

1  49 

2  3 

2  17 
2  31 
2  45 

59 

13 
26 

40 

54 
8 

22 

35 
49 

3 

16 


2 

3 
3 
3 
3 
4 
4 
4 
4 
5 
5 


FRIDAY  2. 


o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 


2 

4 

6 

8 
10 

12 

14 
16 

19 

21 

23 
25 
27 
29 
31 

33 
35 
38 
40 

42 

44 
46 

48 


57. 

3. 
10. 

16. 

22. 

29. 

35. 
42. 

48. 

55. 

2. 

8. 

15. 

22. 

29. 

36. 

43. 

50. 

57. 

4. 
II. 

19. 

26. 

34. 
41. 


37 

a.xo59 

73 

a.xa6a 

II 

a.xo65 

51 

a.xo68 

93 

a.xo73 

39 

a. 1078 

87 

8.X083 

38 

3.X089 

94 

a,  1097 

54 

a.xxo3 

18 

a.  XXXI 

87 

a.xxi8 

60 

a.ixa7 

39 

a.  "37 

24 

a.xx48 

16 

a.1158 

13 

a.xi68 

18 

a. I 180 

29 

a.xi92 

48 

2. 1204 

74 

a.1217 

08 

a.ia3o 

50 

a. 1243 

00 

a.x2s8 

60 

1.1273 

N. 


5 
5 

5 

6 

6 
6 
6 

7 

7 

7 

7 

7 
8 


30 

44 

57 
II 

24 

37 

51 

4 

17 

31 

44 

57 
10 


8  23 
8  36 

8  49 

9  2 


9 

9 

9 

9 
xo 

10 


15 
27 

40 

53 

5 
18 


10  30 


24.7 

43.0 
50.1 

56.5 

2.2 

7-1 
II. o 

14.0 

16.0 

16.8 
16.5 

15-0 
12.0 

7-7 
2.0 

54.7 
45.8 

35.3 
23.0 

8.9 

530 
35.1 
15.2 

53.3 


29.2 
2.9 

34.3 

3.4 

30.1 

54-3 
16.0 

35.1 
51.5 
5.2 
16. 1 
24.2 
29.3 

31.4 

30.5 
26.4 

19.2 

8.7 

54.9 
37.8 
17.3 

53.2 
25.6 

54.3 
19.4 


X4.«33 
14.123 

14. 1x3 
X4.XOX 
X4.088 
14.073 
X4.058 
Z4.042 
X4.023 
14.004 
13.985 
13.9^ 
13.939 
13.9x7 
X3.892 
X3.865 
13.838 
13.810 
13.780 
X3.750 
13.718 
13.685 
13.65a 
13.617 


13.580 
X3.S43 
X3.504 
13.465 
X3.424 

13.383 
X3.340 
X3.296 
13.851 
i3.ao5 
13.158 
13.110 
13.060 
13.010 
ia.958 
ia.906 
ia.853 
xa.798 
ia.743 
ia.686 
12.628 
12.570 
12.509 
ia.448 
ia.387 


Hoar. 


Right 
Ascension. 


Diitfor 
I  Minute. 


Declination. 


DHL  for 
X  Minnte. 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 
23 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 

10 

II 
12 

13 

14 

15 
16 

17 
18 

19 
20 

21 
22 
23 
24 


SATURDAY  3, 


h 
O 
O 
O 
O 
O 
O 


2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 
2 


m 

48 

50 
52 

55 
57 

59 

I 

3 

5 

7 
10 

12 

14 
16 

18 

20 

22 

25 
27 
29 
31 

33 
35 

38 


40 

42 
44 
46 
48 
51 
53 
55 
57 

59 

2 

4 
6 

8 

xo 

13 
15 
17 
19 

21 

24 
26 

28 
30 

33 


• 
41.60 

49.28 

57.06 

4.93 
12.90 

20.97 

29.14 

37.42 
45.80 

54.29 
2.90 

II. 61 

20.44 

29.39 

38.45 
47.64 

56.95 
6.38 

15.94 

25.63 
35.44 
4538 

55.46 
5.66 


8.1273 
8.1288 

a.  1304 
3.1320 

a. 1337 
a. 1353 
2.1371 
a. 1388 
a. 1406 

8.1485 

a. 1443 
a.  1468 
8.148a 
8.1501 
a. 1581 
8.1548 
8.1562 

8.1583 
8.1604 
8.i6a5 
8.1646 

8. 1668 

a«z690 

8.171a 


N. 


N. 


o  43 

o  55 

7 
20 

32 

44 

56 

8 

20 


2 
2 
2 

3 

3 
3 
3 
3 

4 
4 
4 
4 
4 
4 
5 


32 

43 
55 

7 

18 

30 

41 
52 

4 

15 
26 

37 

48 

58 

9 


19.4 
40.7 
58.2 
II. 9 

21.6 

27.3 
29.0 

26.6 

20.0 

9.1 

54.0 

34.5 
10.6 

42.3 
9.4 

31.9 

49.8 

2.9 

X1.3 
14.9 

13.6 

7.4 
56.2 

40.0 


SUNDAY  4. 


x6.oo 

a. 1734 

N.I 

26.47 

a.  1757 

37.08 

8.1780 

47.83 

8.1803 

58.71 

S.I88S 

9.73 

a. 1848 

20.88 

3.1871 

32.18 

8.189s 

43.62 

8.1918 

55.19 

a.i94X 

6.91 

8.1964 

18.76 

8.1988 

30.76 

8.8018 

42.90 

8.8034 

55.17 

8.8O58 

7.59 

8.8D8a 

20.15 

a.aios 

32.85 

a.aia8 

45.68 

a  8151 

58.66 

a. 8x74 

11.77 

8.8197 

25.02 

8.8220 

38.41 

8.2243 

51.93 

8.2265 

5.59 

8.8888 

N.I 

5 

5 

5 

5 
6 

6 

6 

6 

6 

6 

7 
7 
7 
7 
7 
7 

7 

8 

8 
8 
8 
8 
8 
8 


20  x8.6 
30  52.1 
41  20.3 
51  43.3 

2      I.O 

13.3 

20.2 

21.6 

17.4 

7-7 

52.3 
31.2 

4.3 

31.6 

53.1 

8.7 
18.4 

22.0 

19.6 

XX. x 

56.4 
35.6 

8.5 

35.  >• 

55*3 


12 
22 
32 
42 
52 

X 

zx 

2X 
30 

39 
49 

58 

7 
16 

25 

33 

42 

51 

59 

7 


11.387 

18.383 

18. 860 
ia.195 
18.188 
18. 06a 

ZX.994 
II.9SS 

11.854 

11.783 
II.7I8 

IX. 565 

IZ.490 
11.413 
".337 

XZ.8S8 

11.179 

ZZ.IOO 

11.019 
Z0.938 
10.853 

10.778 

10.687 


I0w66i 

10.514 

10.437 

10.399 

10.850 

10.Z60 

10.069 

••977 

9.8814 

9.791 

9.696 

9.600 

9«S0S 

9.407 

9*909 

9.8x1 

9.xit 
9.010 

8.909 
0.807 
8.704 
8.60X 
8.496 

«.99o 

8.884 
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GREENWICH 

MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diflf.for 

Declination. 

Diff.for 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

ABccnaion. 

I  Minute. 

X  Minute. 

Ascension. 

X  Minute. 

X  Minute. 

I 

fONDA 

Y  5. 

WEDNESDAY  7. 

h 

m 

• 

s 

0 

» 

m 

• 

h    m       a 

a 

•               • 

m 

O 

2 

33 

5-59 

2.3288 

N,i9 

7 

55.3 

8.384 

0 

4  22      1.06 

3.3908 

N.23  31   52.5 

8,540 

I 

2 

35 

19.38 

2.23x0 

19 

16 

9.2 

8.178 

I 

4  24    18.50 

3.3907 

23   34   21. 1 

a.4X3 

2 

2 

37 

33-31 

2.2333 

19 

24 

16.7 

8.071 

2 

4  26  35.94 

a.  2905 

23   36   42.1 

3.286 

3 

2 

39 

47.37 

2.2354 

19 

32 

17.7 

7.963 

3 

4  28  53.36 

3.390a 

23   38   55.4 

3.X58 

4 

2 

42 

1.56 

2.2376 

19 

40 

12.2 

7.853 

4 

4  31  10.76 

3.2898 

23  41     i.o 

8.030 

5 

2 

44 

15.88 

2.2397 

19 

48 

O.I 

7.744 

5 

4  33  28.14 

3.2894 

23    42    59.0 

X.903 

6 

2 

46 

30.32 

3.2418 

19 

55 

41.5 

7.634 

6 

4  35  45-49 

2.3889 

23  44  49.3 

X.774 

7 

2 

48 

44.89 

2.2439 

20 

3 

16.2 

7.523 

7 

4  38     2.81 

8.3884 

23  46  31.9 

1.647 

8 

2 

50 

59.59 

3.2460 

20 

10 

44.2 

7.41 1 

8 

4  40  20.10 

3.3878 

23  48     6.9 

X.519 

9 

2 

53 

14.41 

2.2480 

20 

18 

5-5 

7.298 

9 

4  42  37.34 

3.3871 

23  49  34.2 

X.392 

TO 

2 

55 

29.35 

3.3500 

20 

25 

20.0 

7.X86 

10 

4  44  54-55 

3.38(^ 

23  50  53.9 

1.364 

II 

2 

57 

44.41 

3.2519 

20 

32 

27.8 

7.073 

IX 

4  47  11-70 

a.a854 

23  52     5.9 

1.137 

12 

2 

59 

59.58 

a. 2538 

20 

39 

28.7 

6.958 

12 

4  49  28.80 

3.3845 

23  53  10.3 

X.009 

13 

3 

2 

14.87 

a. 2558 

20 

46 

22.8 

6.843 

13 
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8.5966 

20 

29  51. 1 

8.8X8 

6 

17  13  45.47 

8.6590 

23 

57 

II.7 

0.403 

6 

19 

21     3.71 

8.5993 

20 

21  34.0 

8.357 

7 

17  16  25.07 

a.  66x0 

23 

56 

42.4 

0.575 

7 

19 

23  39.12 

a. 5880 

20 

13     8.3 

8.500 

8 

17  19     4.79 

3.6639 

23 

56 

2.7 

0.748 

8 

19 

26  14.27 

8.5836 

20 

4  34.0 

«.6#S 

9 

17  21  44.62 

8.6647 

23 

55 

12.7 

0.930 

9 

19 

28  49.15 

a.  5790 

19 

55  51.2 

«.7«4 

xo 

17  24  24.55 

23 

54 

12.3 

X.O94 

10 

19 

31  23.75 

•.5743 

19 

46  59.9 

8.984 

IX 

17  27    4.57 

3.6676 

23 

53 

1.4 

X.868 

II 

19  33  58.07 

a. 5697 

19 

38     0.3 

9*068 

12 

17  29  44.68 

3.6691 

23 

51 

40.2 

X.441 

12 

19 

36  32.11 

8.5649 

19 

28  52.5 

9.xgB 

13 

17  32  24.86 

8.6708 

23 

50 

8.5 

x.6x5 

13 

19 

39     5.86 

3.5608 

19 

19  36.6 

9.333 

14 

17  35     5.10 

3.67XX 

23 

48 

26.4 

X.788 

14 

19 

41  39.33 

a.  5553 

19 

10  12.6 

9*4^ 

15 

17  37  45.39 

3.67x9 

23 

46 

33.9 

x.968 

15 

19 

44  12.50 

a.55<9 

19 

0  40.6 

9*508 

i6 

17  40  25.73 

8.6736 

23 

44 

31.0 

8.X36 

16 

19 

46  45.37 

a. 5454 

18 

51     0.8 

9.7iB 

17 

17  43     6.10 

3.673X 

23 

42 

17.6 

a.  310 

17 

19 

49  17.95 

a.  5404 

18 

41  13.3 

9.856 

i8 

17  45  46.50 

a.  6734 

23 

39 

53.8 

a.483 

18 

19 

51  50.22 

a. 5353 

18 

31  18. 1 

9*983 

19 

17  48  26.91 

8.6736 

23 

37 

19.6 

8.658 

19 

19 

54  22.18 

8*5308 

18 

21  15.3 

20 

17  51     7.33 

8.6737 

23 

34  34.9 

8.831 

20 

19 

56  53.84 

•.5a50 

18 

II     50 

ZO.8S8 

21 

17  53  47.75 

3.6736 

23 

31 

39-9 

3.004 

21 

19 

59  25.18 

8.5x98 

18 

0  47.4 

XO.354 

22 

17  56  28.16 

a.6733 

23 

28 

34.4 

3.178 

22 

20 

I  56.21 

a.  5145 

17 

50  22.5 

XO.474 

23 

X7  59    8.54 

3.6738 

23 

25 

18.6 

3.350 

23 

20 

4  26.92 

a.  5093 

17  39  50.5 

X0.999 

24 

18     I  48.90 

8*  (^783 

s.23 

21 

52.4 

3«5a3 

24 

20 

6  57.32 

a.5040 

S.17  29  I 1.4 

XO.709 
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GREENWICH 

MEAN 

TIME. 

THE  MOON'S 

• 

RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

DeclinatioiL 

Diff.  for 

Hoar. 

Right 

Diff.  for 

DeelinadoB. 

Diff.  for 

Ascension. 

I  Minute. 

X  Minate. 

Ascensioa 

z  Mxnote. 

z  Minute. ' 

S 

UNDAl 

'  as. 

TUESDAY  27, 

h 

m       • 

s 

• 

1 

• 

m 

h 

m       ■ 

a 

• 

m 

m 

O 

20 

6  57.32 

a.  5040 

S.I7 

29 

11.4 

XO.709 

0 

22 

I     1.44 

8.3590 

S.  7 

14    54.9 

X4.197 

X 

20 

9  27.40 

3.4986 

17 

18 

25.4 

10.824 

I 

22 

3   16.86 

3.3549 

7 

0    42.2 

14.327 

2 

20 

II  57.15 

a.  4932 

17 

7 

32.5 

XO.937 

2 

22 

5  32.03 

8.3508 

6 

46    27.7 

X4.255 

3 

20 

14  26.58 

3.4878 

16 

56 

32.9 

XI.04S 

3 

22 

7  46.96 

8.3468 

6 

32  1 1.6 

14. 382 

4 

20 

16  55.68 

3.4833 

16 

45 

26.7 

II. 157 

4 

22 

10     1.65 

8.3488 

6 

17  53.9 

X4.307  : 

5 

20 

19  24.46 

3.4770 

16 

34 

14.0 

XI. 365 

5 

22 

12  16.10 

8.8390 

6 

3  34.8 

Z4.329 

6 

20 

21   52.92 

8.47x5 

16 

22 

54.9 

ix.37a 

6 

22 

14  30.33 

a. 8353 

5 

49  14.4 

X4.35» 

7 

20 

24  21.04 

3.4660 

16 

II 

29.4 

".477 

7 

22 

16  44.33 

8.83x4 

34   52.7 

X4.372 

8 

20 

26  48.84 

3.4606 

15 

59 

57.7 

XX. 579 

8 

22 

18  58.10 

a. 3377 

20  29.8 

X4.390 

9 

20 

29  16.31 

3.4551 

15 

48 

19.9 

XX. 680 

9 

22 

21   11.65 

3.334X 

6     5.9 

Z4.407 

lO 

20 

31  43.45 

a.  4497 

15 

36  36.1 

XX.778 

10 

22 

23  24.99 

3.3305 

51  41.0 

X4.433 

II 

20 

34  10.27 

3.4443 

15 

24 

46.5 

XI. 874 

II 

22 

25  38.11 

S.3170 

37  15.2 

X4.437 

12 

20 

36  36.75 

a.4386 

15 

12 

51.2 

".969 

12 

22 

27  5103 

a.ai37 

22  48.6 

Z4.448 

13 

20 

39     2.90 

a. 4333 

15 

0 

50.2 

13.063 

13 

22 

30     3.75 

8.8X03 

8  21.4 

X4.459 

H 

20 

41  28.73 

3.4378 

14 

48 

43.6 

18. 156 

14 

22 

32   16.26 

8.3069 

3 

53  53.5 

Z4.469 

15 

20 

43  54.23 

3.4333 

14 

36 

31.5 

13.345 

15 

22 

34  28.58 

8.3038 

3 

39  25.1 

U.477 

i6 

20 

46  19.40 

3.4x68 

14 

24 

14.2 

X3.333 

16 

22 

36  40.71 

8.8007 

3 

24  56.3 

14.483 

17 

20 

48  44.24 

3.41x3 

14 

II 

51.6 

12.419 

17 

22 

38  52.66 

3.1976 

3 

10  27.2 

X4.488 

i8 

20 

51     8.76 

3.4060 

13 

59 

23.9 

13.503 

18 

22 

41     4.42 

a.x945 

2 

55  57.8 

Z4.49X 

19 

20 

53  32.96 

3.4006 

13 

46 

51.2 

13.586 

19 

22 

43  16.00 

8. 1916 

2 

41  28.3 

X4«493 

20 

20 

55  56.83 

a. 3951 

13 

34 

13.6 

X3.667 

20 

22 

45  27.41 

8.1888 

2 

26  58.7 

X4.493 

21 

20 

58  20.37 

8.3898 

13 

21 

31.2 

13.745 

21 

22 

47  38.65 

8.X860 

2 

12  29.x 

X4.493 

22 

21 

0  43.60 

8.3844 

13 

8 

44.2 

Z3.82a 

22 

22 

49  49.73 

8.X833 

I 

57  59.5 

Z4.49X 

23 

21 

3     6.50 
M 

3.3791 
ONDAl 

S.I2 
f   26. 

55 

52.6 

Z3.898 

23 

22 

52     0.64 
WE] 

8.1805 

DNESD 

S.  I 
AY  2 

43  30.2 
8. 

X4.486 

O 

2Z 

5  29.09 

3.3738 

S.I2 

42 

56.5 

xa.97x 

0 

22 

54  11.39 

3.1779 

S.  I 

29      X.2 

X4.4*x 

I 

21 

7  51.36 

3.3685 

12 

29 

56.1 

X3.043 

I 

22 

56  21.99 

8.1754 

I 

14  32.5 

X4.475 

2 

21 

10  13.31 

a. 3633 

12 

16 

51.5 

X3.XIZ 

2 

22 

58  32.44 

a. 1730 

X 

0    4.2 

X4.467 

3 

21 

12  34-95 

8.3581 

12 

3 

42.8 

X3.X79 

3 

23 

0  42.75 

3.1707 

0 

45  36.5 

X4.458 

4 

21 

14  56.28 

3.3539 

II 

50 

30.0 

13.346 

4 

23 

2  52.92 

8. 1683 

0 

31     9.3 

X4.448 

5 

21 

17  17.30 

8.3478 

II 

37 

13.3 

13.309 

5 

23 

5     2.95 

S.X660 

0 

16  42.8 

M.435  { 

6 

21 

19  38.02 

8.34a8 

II 

23 

52.9 

X3.37a 

6 

23 

7  12.84 

8.1^8 

S.  0 

2  17.1 

14.433 

7 

21 

21  58.43 

a. 3377 

IX 

10 

28.7 

X3.433 

7 

23 

9  22.61 

8. 1618 

N.  0 

12     7.8 

X4.408 

8 

21 

24  18.54 

8.3Sa6 

10 

57 

0.9 

X3.49a 

8 

23 

II  32.26 

8.1598 

0 

26  31.8 

X4.39X 

9 

21 

26  38.34 

3.3376 

10 

43 

29.6 

X3.549 

9 

23 

13  41.78 

3.1578 

0 

40  54.7 

M.S73 

lO 

21 

28  57.85 

8.3888 

10 

29 

55.0 

13.604 

10 

23 

15  51.19 

a.x559 

0 

55  16.6 

14.356 

II 

21 

31   17-07 

8.3x78 

10 

16 

17. 1 

13.657 

II 

23 

18     0.49 

a.i54X 

z 

9  37.4 

Z4.S36 

12 

21 

33  35.99 

a.3X3o 

10 

2 

36.1 

13.709 

12 

23 

20    9.68 

3.1533 

I 

23  56.9 

X4.SX4 

13 

21 

35  54.63 

3.3083 

9 

48 

52.0 

X3.759 

13 

23 

22  18.77 

a. 1507 

I 

38  15. 1 

X4*a9S 

14 

21 

38  12.98 

8.3034 

9 

35 

5.0 

13.808 

14 

23 

24  27.76 

8.1490 

z 

52  31.9 

14*868 

15 

21 

40  31.04 

a. 8987 

9 

21 

15.1 

13.854 

15 

23 

26  36.65 

a.X474 

3 

6  47.3 

Z4.S44 

i6 

21 

42  48.83 

a-«94« 

9 

7 

22.5 

13.899 

16 

23 

28  45.45 

3.X460 

2 

21     1.2 

X4.818 

17 

21 

45     6.34 

8.8896 

8 

53 

27.2 

X3.943 

17 

23 

30  54.17 

a.x447 

2 

35  13.4 

Z4.igo 

i8 

21 

47  23.58 

3.3850 

8 

39 

29.4 

13.984 

18 

23 

33     2.81 

a.x433 

2 

49  24.0 

X4«x63 

19 

21 

49  40.54 

3.3805 

8 

25 

29.1 

14.034 

19 

23 

35  11.36 

8.14x9 

3 

3  32.8 

14.Z33 

20 

21 

51  57.24 

3.3763 

8 

II 

26.5 

14. 063 

20 

23 

37  19-84 

a.x407 

3 

17  39.8 

14.ZOZ 

21 

21 

54  13.68 

8.87x8 

7 

57 

21.7 

X4.098 

21 

23 

39  28.25 

8.1396 

3 

31  44.9 

Z4.068 

22 

21 

56  29.86 

a.  8^5 

7 

43 

14.8 

X4.133 

22 

23 

41  36.59 

3.1385 

3 

45  48.0 

14.035 

23 

21 

58  45.78 

8.3^3 

7 

29 

5.8 

14. 166 

23 

23 

43  44.87 

8.X375 

3 

59  49.1 

14.001 

24 

22 

I     1.44 

8.3590 

S.  7 

14 

54.9 

14.Z97 

24 

23 

45  53.09 

a. 1366 

N.  4 

13  48.1 

13.965 

XII. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 
1 

Hoar. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

1 

Ascension. 

z  Minute. 

1  Minute. 

Ascension. 

I  Minute. 

X  Minate. 

THURSDAY  29. 

SATURDAY.  JULY  x. 

h    m        • 

B 

0         t          m 

m 

h    m       s 

8 

0       ,        •     .        • 

O 
I 

23  45  53-09 
23   48      1.26 

3.Z366 

a. 1358 

N.  4  13  48.1 
4  27  44.9 

13.965 
13.928 

0 



I   28   29.43 

8. 1581 

N.I4    22    38.2   I     IX.023 

2 

23    50      9.38 

a. 1350 

4  41  39.5 

13.890 

3 

23    52    17.46 

a.  1343 

4  55  31-7 

13.851 

4 

23  54  25-49 

a. 1335 

5     9  21.6 

13.811 

5 

23  56  33-48 

3.1339 

5  23     9-0 

13.769 

6 

23  58  41-44 

a.  1334 

5  36  53.9 

13.727 

7 

0     0  49.37 

3.1319 

5  50  36.2 

13.683 

8 

0     2  57.27 

3.X314 

6     4  15.9 

13.638 

9 

0     5     5-14 

3.131X 

6  17  52.8 

13.59a 

lO 

0     7  13.00 

3.1308 

6  31  26.9 

13.545 

II 

0     9  20.84 

a.  1305 

6  44  58.2 

13.498 

12 

0  II  28.66 

3.1303 

6  58  26.6 

13.448 

13 

0  13  36.48 

3.1303 

7  II  52.0 

13.398 

14 

0  15  44.29 

3.1303 

7  25  14-4 

13.347 

15 

0  17  52.10 

1.1303 

7  38  33.6 

I3.a94 

16 

0  19  59.91 

3.1303 

7  51  49-7 

13.343 

17 

0  22     7.73 

a.  1303 

8     5     2.6 

13.188 

18 

0  24  15.55 

a.x305 

8  18  12.2 

13.133 

PHASES  OF  THE  MOON. 

19 

0  26  23.39 
0  28  31.25 

3.1308 

8  31   18.5 
8  44  21.3 

13.076 

20 

3. 13x1 

13.018 

21 

0  30  39.12 

3.1313 

8  57  20.6 

ia.9S9 

d      h       m 

22 

0  32  47.01 

3.Z318 

9  10  16.4 

12.900 

• 

New  Moon    ....    June     7  18  20.4 

23 

0  34  54-93 

3.1333  iiM.  9  23     0.0 

13.840 

1> 

WW                                                         1^ 

First  Quarter 15  21  46.5 

F 

•RIDAY  30. 

0 

Full  Moon 23     2  20.1 

0 

0  37     2.88 

3.1338 

N.  9  35  57-2 

ia.779 

a 

Last  Quarter 29  16  44.9 

I 

2 

0  39  10.86 
0  41   18.87 

a. 1333 
a. 1338 

9  48  42.1 
10     I  23.2 

13.7x7 
13.653 

3 

0  43  26.92 

3.1345 

10  14     0.4 

13.588 

d        h 

4 

0  45  35.01 

3.1353 

10  26  33.8 

12.524 

a 

Apogee     ••....     June    12  15.0 

5 
6 

0  47  43-15 
0  49  51-33 

3.1360 
3.1368 

10  39     3-3 
10  51  28.7 

12.457 
12.389 

c 

Perigee     •••••...      24  16.7 

7 
8 

0  51   59-56 
0  54     7.84 

3.1376 

H     3  50.0 

13.321 

. 

3.1385 

II   16     7.2 

12.353 

9 

0  56  16.18 

3.1394 

II  28  20.3 

13.183 

10 

0  58  24.57 

3.1404 

II  40  29.2 

13.1X3 

II 

I     0  33.03 

a. 14x4 

"  52  33-7 

12.039 

12 

I      2   41.54 

3.1434 

12     4  33-9 

11.967 

13 

I      4   50.12 

3.1436 

12  16  29.7 

11.893 

14 

I     6  58.77 

3.1448 

12   28    21. 1 

IX.819 

15 

I     9     7.49 

a. 1459 

12   40      8.0 

11.743 

16 

X  II  16.28 

3.1471 

12    51    50.3 

XI. 667 

17 

I  13  25.14 

3.1483 

13      3    28.0 

11.589 

18 

I  15  34.08 

3.1497 

13  15     i-o 

11. SIX 

19 

I  17  43.10 

3.1509 

13    26    29.3 

".43a 

20 

I  19  52.19 

3.1533 

13  37  52.8 

11.35a 

21 

I  22     1.37 

a. 1538 

13  49  11.5 

11.373 

22 

I  24  10.64 

a.  155a 

14     0  25.4 

11.190 

23 

X  26  19.99 

3.1566  !      14   II   34.3 

IX.  107 

24 

X  28  29.43 

8.1581    N.I 4  22  38.2 

11.083 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCSa 

of  the 
mth. 

Name  and  Direction 

Noon. 

P.L. 
of 

Illb. 

P.L. 
of 

Vlh. 

P.L 
of 

IX**- 

P.L 

of 

^ 

of  Object 

Diff. 

DiiE. 

Diff. 

Diff. 

•        t        m 

•       f       » 

0      f      • 

m         »        m 

I 

Saturn 

W. 

86  36  31 

assa 

88  21  15 

a3&> 

90    5  47 

S368 

91  50    7 

.^78 

a  Aquilae 

W. 

50  53  53 

aaas 

52  19  35 

3193 

53  45  53 

3x65 

55  12  44 

3x4a 

a  Arietis 

E. 

48  10  16 

«4xx 

46  26  57 

2433 

44  43  54 

2433 

43     I     7 

2445 

Venus 

E. 

54  56  22 

a792 

53  21  44 

3803 

51  47  20 

38x3 

50  13     9 

S1824 

Sun 

E. 

82  54    4 

268X 

81  16  59 

2691 

79  40     7 

3700 

78     3  27 

^709 

2 

Saturn 

W. 

100  28  42 

14x9 

X02  IX  49 

8429 

103  54  43 

8437 

105  37  25 

0446 

a  Aqoilae 

W. 

62  32  58 

3064 

64     I  52 

3054 

65  30  58 

3047 

67     0  13 

3040 

Venus 

E. 

42  25  46 

3880 

40  53     I 

3891 

39  20  31 

39^3 

37  48  16 

39x6 

Sun 

E. 

70     3     8 

a754 

68  27  40 

3764 

66  52  25 

«773 

65  17  22 

8783 

3 

a  Aquilae 

W. 

74  27  49 

3039 

75  57  26 

3P30 

77  27     2 

9032 

78  56  35 

9034 

Fomalhant 

W. 

49  33  54 

3345 

50  57  13 

3315 

52  21     7 

3888 

53  45  32 

3365 

Sun 

E. 

57  25    9 

8829 

55  51  19 

2838 

54  17  41 

8B48 

52  44  15 

3856 

4 

a  Aquilae 

W. 

86  23    9 

S06x 

87  52     6 

3069 

89  20  54 

3077 

90  49  32 

9087 

Fomalhaat 

W. 

60  53  29 

3186 

62  19  55 

3177 

63  46  32 

fxfi9 

65  13  18 

3x63 

a  Pegasi 

W. 

38  42  27 

99x7 

40  14  II 

39x3 

41  46  15 

890X 

43  18  33 

8891 

Sun 

E. 

45    0     2 

4004 

43  27  48 

99x3 

41  55  45 

89» 

40  23  54 

8931 

5 

Fomalhaat 

W. 

72  28  37 

3x49 

73  55  47 

3x49 

75  22  57 

3x51 

76  50     5 

9x53 

a  Pegasi 

W. 

51     2  20 

eSeg 

52  35  19 

flBGS 

54     8  19 

3868 

55  41  19 

8869 

Sun 

E. 

32  47  40 

8980 

31   17     2 

3989 

29  46  35 

^998 

28  16  20 

3009 

6 

Fomalhaat 

W. 

84    4  42 

3x77 

85  31  19 

3x84 

86  57  47 

3192 

88  24     6 

3x99 

a  Pegasi 

W. 

63  25  40 

a884 

64  58  19 

2889 

66  30  52 

8894 

68     3  19 

>899 

Sun 

E. 

20  48  13 

3060 

19  19  14 

9069 

17  50  27 

308x 

x6  21  54 

9093 

9 

Sun 

W. 

14     2  16 

3«89 

15  26  40 

SiV 

x6  50  55 

3305 

18  15     X 

33X8 

Mars 

E. 

53  54  58 

3158 

52  27  59 

3x69 

51     I  13 

3x79 

49  34  39 

3188 

Regulus 

E. 

56    0  38 

■950 

54  29  23 

99S9 

52  58  19 

•9^ 

5X  27  27 

a977 

zo 

Sun 

W. 

25  13  28 

3347 

26  36  45 

3355 

27  59  53 

336X 

29  22  54 

9368 

Mars 

E. 

42  24  43 

3238 

40  59  19 

3^49 

39  34    8 

3259 

38     9     9 

3270  j 

Regulos 

E. 

43  55  53 

3028 

42  26     7 

3031 

40  56  33 

yw 

39  27     9 

3049 

Spica 

E. 

97  51     4 

W9» 

96  20  41 

3998 

94  50  26 

3005 

93  20  19 

9018 

JUPITBR 

E. 

106    14   Z2 

•993 

104  43  50 

3909 

X03  13  36 

9005 

lox  43  30 

90x8 

xz 

Sun 

W. 

36  16    8 

3398 

37  38  27 

S403 

39    0  40 

3408 

40  22  47 

34x3 

Regolos 

E. 

32     3     2 

3097 

30  34  49 

3X07 

29     6  48 

9119 

27  39     I 

3x30 

Spica 

E. 

85  51  41 

VHO 

84  22  18 

3045 

82  53     I 

3050 

8i  23  50 

3055 

JUPITBR 

E. 

94  14  52 

9040 

92  45  29 

30*5 

91   16  12 

3050 

89  47     I 

V»55 

la 

Sun 

W. 

47    12    12 

S4SX 

48  33  54 

3434 

49  55  32 

3436 

5X  17    8 

3438' 

Spica 

E. 

73  59  " 

307« 

72  30  27 

3075 

71     I  47 

3077 

69  33    9 

3079 

J  U  PITHS 

E. 

82  22  23 

3073 

80  53  40 

9076 

79  25     1 

3076 

77  56  25 

3080 

1 

n 

Sun 

W. 

58     4  44 

344X 

59  26  14 

3440 

^  47  45 

3439 

62    9  17 

1 

3438 

Pollax 

W. 

30  18  24 

St/o 

31  43  IX 

3«53 

33    8  17 

3*40 

34  33  39 

3386  1 

Spica 

E. 

62  10  26 

308e 

^  41  55 

308a 

59  13  24 

3082 

57  44  52 

9081 ; 

Jupiter 

£• 

70  33  55  ' 

3086 

69     5  28 

30S7 

67  37     2 

3086 

66     8  35 

3085 

Antares 

E. 

107  42  59 

3o8i 

106  14  26 

9080 

104  45  52 

3079 

103  17  17 

3078 

XIV. 
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GREENWICH  MEAN  TIME, 

LUNAR  DISTANCRa 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of 

DiflL 

XVh. 

P.L. 

of 
DHL 

XVIIJii. 

P.L. 

of 
DiflL 

XXJb- 

P.L. 

of 
Diff. 

•        t       m 

•        0m 

•        f        m 

•      *      * 

Z 

Saturn 
a  Aquils 
a  Arietis 
Venus 
Sun 

W. 
W. 
E. 
E. 
E. 

93  34  14 
56  40     3 
41   18  36 
48  39  12 
76  a6  59 

8386 

3X21 

8457 
2835 

95  18     9 
58     7  47 
39  36  22 
47     5  29 
74  50  43 

8394 
3XQ3 
2470 
a845 
97V 

97     I  52 

59  35  53 
37  54  26 
45  32    0 
73  14  39 

8403 
3088 

2483 
a«57 
2736 

98  45  23 
61     4  Z7 
36  12  49 
43  58  46 
71  38  47 

24XX 

3074 
2496 
2868 
2746 

a 

Saturn 
a  AquilsB 
Vbnus 
Sun 

W. 
W. 
E. 
E. 

107  Z9  54 
68  29  36 
36  16  18 

63  42  31 

24S3 
3036 
2999 
2792 

109    2  zz 

69  59     4 
34  44  36 
62     7  52 

2463 
3033 
8943 
aSox 

no  44  z6 
71  28  37 

33  13  12 
60  33  26 

8478 
3030 

8957 
28x0 

Z12  26    9 
72  58  12 
31  42     5 
58  59  II 

2480 
3029 
297X 
2820 

3 

aAquflsB 

Fomalhaat 

Sun 

W. 
W. 
E. 

80  26     5 
55  10  25 
5z  zi    0 

3039 
3844 
2866 

81  55  30 
56  35  42 
49  37  57 

3043 
3826 

2876 

83  24  50 
58     z  20 

48     5    7 

3048 

32XZ 

2885 

84  54     3 
59  27  16 

46  32  29 

3054 
3197 
9094 

4 

a  AquilflB 
Fomalhaat 
a  Pegasi 
Sun 

w. 
w. 

E. 

92  Z7  58 
66  40  Z3 

44  51     4 
38  52  Z5 

3096 

3157 
2883 

994Z 

93  46  12 
68     7  14 

46  23  44 
37  20  48 

3x06 

3x53 
2878 

2990 

95  14  14 
69  34  19 
47  56  31 
35  49  33 

3xx8 
3X5X 
887s 
89to 

96  42     2 
71     I  27 
49  29  24 
34  18  30 

3x29 

3x49 
2871 
2970 

5 

• 

Fomalhaat 
a  Pegasi 
Sun 

W. 
W. 
E. 

78  17  zo 

57  14  17 
26  46  18 

3x57 
0871 
90x8 

79  44  " 
58  47  13 
25  16  28 

Sz6x 

8873 
3028 

8z  zz     7 
60  20    6 

23  46  50 

3KS5 
2876 

3039 

82  37  58 
61  52  55 
22  Z7  25 

3x71 
2860 

3049 

6 

Fomalhaat 
a  Pegasi 
Sun 

W. 
W. 
E. 

89  50  z6 

69  35  39 
14  53  35 

3909 
8905 

3x05 

9Z  z6  Z5 

71     7  52 
Z3  25  3z 

38x8 
49XX 
SXX7 

92  42    3 

72  39  57 
IZ  57  4a 

3228 

«9i7 
SX3X 

94     7  39 

74  II  54 
10  30  10 

3239 
8984 

3x48 

9 

Sun 

Mars 

Regulos 

W. 
E. 
E. 

19  38  59 

48  8  16 

49  56  46 

33x9 
3x98 
3986 

2Z      2   49 

46  42     5 
48  26  z6 

3386 
3809 
8995 

22  a6  30 

45  16    6 

46  55  57 

3333 
38X9 
3004 

23  50     3 
43  50  19 
45  25  49 

3340 
3228 
30x4 

zo 

Sun 
Mars 
Regalas 
Spica 

JUPITBR 

W- 
E. 
E. 
E. 
E. 

30  45  47 

36   44   22 

37  57  57 
9Z  50  21 

zoo  Z3  32 

3374 
3281 

3058 
3018 
30x8 

32     8  33 

35  19  48 

36  28  56 
90  20  30 

98  43  41 

338X 
3898 

30^ 

9084 

33  31  " 
33  55  27 
35     0     6 

88  50  47 
97  13  58 

3386 
3303 

3077 
3030 

3030 

34  53  43 

32  31  19 

33  31  28 

87    2Z    IZ 

95  44  22 

3393 

33x5 
3087 

3034 
3034 

zz 

Sun 

Regulos 

Spica 

JUPITBR 

W. 
E. 
E. 
E. 

41  44  49 
26  iz  28 

79  54  45 
88  Z7  56 

34x7 
3x43 
3039 
3059 

43     6  46 

24  44  " 
78  25  45 
86  48  56 

348X 

3x58 

3062 

44  28  39 
23  17  zz 

76  56  49 
85  20    0 

3485 

3174 
3066 
3066 

45  50  27 
21  50  3z 
75  27  58 
83  51     9 

3488 
3196 
30«9 
3070 

za 

Sun 
Spica 

JUPITBR 

W. 
E. 
E. 

52  38  41 
68     4  34 
76  27  5z 

3439 
3080 

So8a 

54    0  Z3 
66  36     0 
74  59  20 

3440 
3082 
3089 

55  2z  44 
65    7  28 
73  30  50 

344X 
9082 

3085 

56  43  14 
63  38  57 

72      2   22 

3441 
3082 
9086 

13 

Sun 

Pollax 

Spica 

JUPITBR 

Antares 

W. 
W. 
E. 
E. 
E, 

63  30  5z 

35  59  17 
56  z6  zg 

64  40    7 
zoz  48  4Z 

3436 

33x4 

3079 
3084 

3076 

64  52  27 

37  25     9 

54  47  44 
63  zz  38 

zoo  ao    a 

3433 

3902 

3077 
3083 

3074 

66  Z4    6 

38  51  16 

53  19     6 
6z  43     8 

98  5Z   2Z 

3430 

5x91 

3073 
308X 

307X 

67  35  49 
40  17  36 

51  50  26 

60  14  35 

97  22  36 

3487 
3181 
3072 

3079 
306B 
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XV. 


1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
>nth. 

Name  and  Direction 

NooiL 

P.L. 
of 

Illb- 

P.L. 
of 

Vlh. 

P.L. 

of 

IXh. 

P.L. 

of 

of  Object 

DiflE. 

Diff. 

Diff, 

Diff. 

O           f           » 

•        t        m 

• 

m 

•        t        m 

14 

Sun 

W. 

68  57  35 

34^ 

70    19    26 

3419 

71  41 

21 

3414 

73    3  22 

3408 

Pollux 

W. 

41  44     8 

3170 

43  10  53 

3x61 

44  37 

49 

3151 

46    4  57 

3x41 

Spica 

E. 

50  21  42 

3069 

48  52  54 

3065 

47  24 

2 

3061 

45  55     5 

3056 

Jupiter 

E. 

58  46     0 

3077 

57  17  22 

3073 

55  48 

40 

S07X 

54  19  55 

3067 

Antares 

E. 

95  53  47 

3065 

94  24  54 

3060 

92  55 

56 

3056 

91  26  52 

3051 

Saturn 

E. 

108  II     4 

3037 

106  41  37 

3Q33 

105  12 

5 

3028 

103  42  27 

3023 

15 

Sun 

W. 

79  55  II 

3374 

81   17  57 

3365 

82  40 

53 

3357 

84    3  59 

3347 

Pollux 

W. 

53  23  36 

3091 

54  51   56 

3081 

56  20 

29 

3070 

57  49  15 

3059  1 

Spica 

E. 

38  28  48 

3029 

36  59  II 

3033 

35  29 

26 

3015 

33  59  32 

3008 

Jupiter 

E. 

46  54  55 

3045 

45  25  38 

ym 

43  56 

14 

3034 

42  26  44 

3029 

Antares 

E. 

83  59  51 

3019 

82  30     2 

3012 

81     0 

4 

3004 

79  29  56 

299s 

Saturn 

E. 

96  12  35 

2993 

94  42  12 

3985 

93  II 

40 

2977 

91  40  58 

8967 

i6 

Sun 

W. 

91     2  22 

3994 

92  26  41 

3rfx 

93  51 

15 

3269 

95  16     3 

3255 

Pollux 

W. 

65  16  35 

300X 

66  46  47 

3gB8 

68  17 

15 

2975 

69  47  59 

2962 

Regulus 

W. 

28  14  37 

301 1 

29  44  36 

2994 

31  14 

56 

2977 

32  45  37 

996X 

Mars 

W. 

26  42  49 

3251 

28     7  58 

3230 

29  33 

32 

3209 

30  59  30 

3190 

Antares 

E. 

71  56  24 

2946 

70  25     4 

2935 

68  53 

29 

2924 

67  21  40 

391 1 

Saturn 

E. 

84     4  32 

3919 

82  32  37 

3907 

81     0 

27 

3896 

79  28     3 

8883 

17 

Sun 

W. 

102  24     7 

3183 

103  50  36 

3x68 

105  17 

23 

3152 

106  44  30 

3136 

Pollux 

W. 

77  25  55 

3891 

78  58  25 

9B76 

80  31 

14 

386b 

82    4  22 

S846 

Regulus 

W. 

40  24  17 

3878 

41  57    4 

2861 

43  30 

13 

3844 

45     3  44 

3828 

Mars 

W. 

38  15     6 

3096 

39  43  21 

3078 

41   II 

58 

3059 

42  40  58 

3040 

Antares 

E. 

59  38  34 

0846 

58     5     6 

3831 

56  31 

19 

38x7 

54  57  13 

8803 

Saturn 

E. 

71  42     I 

38x8 

70    7  57 

3804 

68  33 

34 

3790 

66  58  53 

a775 

i8 

Pollux 

W. 

89  55     9 

3766 

91  30  22 

2749 

93     5 

57 

2732 

94  41  54 

■715 

Regulus 

W. 

52  56  48 

3741 

54  32  33 

3724 

56     8 

41 

3706 

57  45  13 

8687 

Mars 

W. 

50  II  42 

9947 

51  43     I 

3928 

53  14  44  1 

3909 

54  46  51 

3890 

Antares 

E. 

47     I  48 

5725 

45  25  41 

3708 

43  49 

12 

3693 

42  12  22 

8675 

Saturn 

E. 

59     0  25 

3G96 

57  23  40 

S680 

55  46 

33 

3663 

54    9    4 

8646 

a  Aquils 

E. 

loo  25     7 

32x4 

98  59  14 

3192 

97  32 

55 

3172 

96     6  12 

3x32 

19 

Regulus 

W. 

65  54     I 

3596 

67  33     I 

3578 

69    12 

26 

8560 

70  52  16 

8S4X 

Mars 

W. 

62  33  37 

279* 

64     8  13 

2774 

65  43 

15 

2755 

67  18  42 

«736 

Saturn 

E. 

45  55  52 

3561 

44  16     3 

«543 

42  35 

50 

3326 

40  55  13 

3309 

a  Aquilae 

E. 

88  46  47 

30G0 

87   17  48 

3043 

85  48 

28 

3087 

84  18  49 

9013 

20 

Regulus 

W. 

79  17  49 

3450 

81     0  12 

2433 

82  43 

0 

2415 

84  26  13 

2398 

Mars 

W. 

75  22  20 

3640 

77    0  ao 

3631 

78  38  46  1 

3603 

80  17  37 

2585 

Spica 

W. 

25  14  51 

2460 

26  57    0 

344X 

28  39 

37 

3430 

30  22  43 

8401 

a  Aquilae 

E, 

76  46  10 

2^9 

75  14  53 

2940 

73  43 

25 

•931 

72  XI  46 

•933 

Fomalhaut 

E. 

102  25  34 

3913 

100  53  30 

3889 

99  20 

57 

3866 

97  47  55 

•845 

21 

Regulus 

W. 

93     8  28 

3314 

94  54     7 

2299 

96  40 

8 

3383 

98  26  32 

8868 

Mars 

W. 

88  37  58 

2498 

90  19  14 

3482 

92     0 

53 

8466 

93  42  54 

8450 

Spica 

W. 

39     4  58 

3311 

40  50  42 

2304 

42  36 

50 

8878 

44  23  22 

8363 

Jupiter 

W. 

31  24  15 

337a 

33     8  30 

2349 

34  53 

18 

2327 

36  38  38 

8307 

a  Aquilae 

E. 

64  32     I 

3915 

63     0     I 

3919 

61  28 

6 

2926 

59  56  ao 

293s  I 

1 

Fomalhait 

E. 

89  56  20 

«754 

88  20  52 

3740 

86  45 

5 

8725 

85    8  59 

1 

t7X3. 

XVL 
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GREENWICH  MEAN  TIME. 

' 

LUNAR  DISTANCES. 

h 

P.L. 

P.L. 

P.  L 

P.  L. 

o| 

Name  and  Direction 

Midnight 

of 

XVh- 

of 

XVIIIii. 

of 

XXl^ 

of 

ox  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

• 

m 

m        t        m 

• 

m 

•        «        » 

14 

Sun 

W. 

74  25 

30 

34M 

75  47  44 

3396 

77  10 

5 

3389 

78  32  34 

3383 

Pollux 

W. 

47  32 

17 

313a 

48  59  48 

3X31 

50  27 

32 

3111 

51  55  28 

310X 

Spica 

E. 

44  26 

2 

305a 

42  56  54 

3047 

41  27 

39 

3041 

39  58  17 

3Q35 

Jupiter 

E. 

52  51 

5 

3064 

51  22  II 

3059 

49  53 

II 

3055 

48  24     6 

3050 

Antares 

E. 

89  57 

42 

3<h6 

88  28  26 

3039 

86  59 

2 

ZO^ 

85  29  31 

3036 

Saturn 

E. 

I02    12 

43 

30x8 

100  42  53 

3013 

99  12 

55 

3005 

97  42  49 

2999 

15 

Sun 

W. 

85    27 

16 

3338 

86  50  44 

3327 

88  14 

24 

3317 

89  38  16 

3305 

Pollux 

W. 

59  18 

15 

3048 

60  47  28 

3036 

62  16 

56 

3025 

63  46  38 

3013 

Spica 

E. 

32  29 

29 

300X 

30  59   17 

2993 

2)    28 

55 

2985 

27  58  23 

2977 

Jupiter 

E. 

40  57 

7 

3023 

39  27  23 

30x8 

37  57 

32 

30x2 

36  27  34 

3005 

Antares 

E. 

77  59 

37 

2986 

76  29     7 

2977 

74  58 

25 

3967 

73  27  31 

2957 

Saturn 

E. 

90  10 

4 

2958 

88  38  59 

2BiO 

87     7 

43 

0939 

85  36   14 

8939 

16 

Sun 

W. 

96  41 

7 

324^ 

98     6  27 

33B8 

99  32 

3 

3214 

100  57  56 

3x98 

Pollux 

W. 

71   18 

59 

3949 

72  50  16 

2513 

74  21 

51 

2930 

75  53  44 

3906 

Regulus 

W. 

34  16 

39 

3944 

35  48     2 

29^ 

37  19 

46 

391 1 

38  51  51 

2895 

Mars 

W. 

32  25 

51 

3171 

33  52  35 

3I5I 

35  19 

43 

3x33 

36  47  13 

3x14 

Antares 

E. 

65  49 

35 

2899 

64  17  15 

4B86 

62  44 

38 

2873 

61   II  45 

2859 

Saturn 

E. 

77  55 

23 

afi7a 

76  22  28 

9BS9 

74  49 

16 

S845 

73  15  47 

3832 

17 

Sun 

W. 

108  II 

56 

3119 

109  39  42 

3x02 

III     7 

49 

3085 

112  36  17 

30fi7 

Pollux 

W. 

83  37 

50 

3831 

85  II  38 

381S 

86  45 

47 

2798 

88  20  17 

2782 

Regulus 

W. 

46  37 

36 

38X1 

48  II  50 

3793 

49  46 

27 

8776 

51  21  26 

3759 

Mars 

W. 

44  10 

21 

3023 

45  40     6 

30P3 

47  10 

15 

39S5 

48  40  47 

3966 

Antares 

E. 

53  22 

48 

3788 

51  48     4 

3772 

50  12 

59 

3756 

48  37  34 

3741 

Saturn 

E. 

65  23 

52 

3760 

63  48  31 

2744 

62  12 

50 

3729 

60  36  48 

8713 

x8 

Pollux 

W. 

96  18 

14 

3698 

• 

97  54  56 

«S8i 

99  32 

I 

8664 

loi     9  29 

3646 

Regulus 

W. 

59  22 

10 

a«9 

60  59  31 

9Q53 

62  37 

16 

2633 

64  15  26 

36x5 

Mars 

W. 

56  19 

23 

3871 

57  52  19 

3852 

59  25 

40 

2833 

60  59  26 

3813 

Antares 

E. 

40  35 

9 

1659 

38  57  34 

2642 

37  19 

36 

2626 

35  41   16 

3609 

Saturn 

E. 

52  31 

12 

3629 

50  52  57 

46X3 

49  14 

19 

2.:;5 

47  35  17 

3578 

a  Aquilae 

E. 

94  39 

5 

3x33 

93  II  35 

31x3 

91  43 

41 

309s 

90  15  25 

3077 

19 

Regulus 

W. 

72  32 

32 

3533 

74  13  13 

3504 

75  54 

20 

2487 

77  35  52 

3469 

Mars 

W. 

68  54 

34 

3716 

70  30  52 

96S7 

72     7 

36 

3678 

73  44  45 

2659 

Saturn 

E. 

39  14 

12 

a49a 

37  32  47 

H75 

35  50 

58 

2458 

34     8  45 

344X 

a  Aquilae 

E. 

82  48 

51 

9997 

81   18  35 

9!^ 

79  48 

2 

297X 

78  17  13 

3960 

ao 

Regulus 

W. 

86     9 

51 

3380 

87  53  54 

3364 

89  38 

21 

2346 

91  23  13 

«33X 

Mars 

W. 

8i  56 

52 

3567 

83  36  32 

2549 

85  16 

37 

2S32 

86  57     6 

3515 

Spica 

W. 

32     6 

16 

3383 

33  50  17 

3363 

35  34 

45 

2345 

37  19  39 

3328 

a  Aquilae 

E. 

70  39 

59 

3919 

69     8     4 

9x6 

67  36 

5 

3913 

66     4     3 

29x3 

Fomalhaut 

E. 

96  14 

26 

3825 

94  40  30 

3ft)6 

93     6 

10 

3788 

91  31  26 

377X 

ax 

Regulus 

W. 

100  13 

18 

2254 

102     0  25 

3240 

103  47 

53 

3327 

105  35  41 

33x3 

Mars 

W. 

95  25 

17 

2435 

97     8     2 

342X 

98  51 

7 

3407 

100  34  32 

2393 

Spica 

W. 

46  10 

18 

2247 

47  57  36 

2232 

49  45 

16 

82X8 

51  33  17 

8804 

Jupiter 

W. 

38  24 

27 

3288 

40  10  44 

2370 

41  57 

28 

2253 

43  44  37 

8237 

a  Aquilae 

E. 

58  24 

45 

2947 

56  53  26 

3963 

55  22 

26 

3981 

53  51  50 

3005 

Fomalhaut 

E. 

83  3a 

37 

3701 

81  55  59 

3693 

80  19 

8 

3683 

78  42     5 

2^5 
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XVII. 


GHEKNWICH  MEAN  TIME. 

LUNAR  DISTANCES 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh. 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh. 

P.L 

of 

Q 

of  Object 

Diff. 

DiflE. 

DiflE. 

DiflL 

•     f     » 

•                 m 

• 

m 

•         t         m 

22 

Mars 

W. 

I02  i8  17 

3380 

104      2    21 

3368 

105   46 

42 

3356 

107    31     20 

«344 

Spica 

W. 

53  21  39 

2190 

55   10  21 

3178 

56  59 

21 

3x66 

58    48    40 

8154 

Jupiter 

W. 

45  32  10 

3231 

47  20     6 

2806 

49     8 

25 

3193 

50  57     4 

2179 

Fomalhaut 

E. 

77     4  52 

8669 

75  27  31 

3666 

73  50 

5 

3663 

72  12  36 

2663 

a  Pegasi 

E. 

96  19  32 

83X7 

94  33  58 

8305 

92  48 

6 

3293 

91     I  56 

838X 

23 

Spica 

W. 

67  59  21 

3106 

69  50  II 

3098 

71  41 

14 

3090 

73  32  28 

8O84 

Jupiter 

W. 

60     4  53 

3X2S 

61  55  14 

81X6 

63  45  48 

3x09 

65  36  34 

310X 

Fomalhaut 

E. 

64     5  44 

9f»g 

62  28  49 

370X 

60  52 

10 

3716 

59  15  52 

2735 

a  Pegasi 

£. 

82     7  17 

«*37 

80  19  45 

333X 

78  32 

3 

3335 

76  44  13 

833X 

«4 

Spica 

W. 

82  50  48 

3o6z 

84  42  47 

«)59 

86  34 

50 

2057 

88  26  55 

80S6 

Jupiter 

W. 

74  52  45 

2077 

76  44  19 

2074 

78  35 

58 

3072 

80  27  40 

307X 

Antares 

W. 

37  19     6 

2068 

39  10  54 

2064 

41     2 

48 

2062 

42  54  46 

ao6x 

Fomalhaut 

E. 

51  22     4 

2886 

49  49  27 

8931 

48  17 

47 

2982 

46  47  12 

3040 

a  Pegasi 

E. 

67  44     0 

M15 

65  55  55 

33X8 

64     7 

54 

833X 

62  19  58 

8827 

as 

JUPITBR 

W. 

89  46  15 

aw75 

91  37  52 

8079 

93  29 

24 

20B2 

95  20  51 

3066 

Antares 

W. 

52  14  52 

3062 

54     6  49 

3064 

55  58 

43 

2068 

57  50  31 

8072 

Saturn 

W. 

40  45  19 

3043 

42  37  46 

8046 

44  30 

9 

2048 

46  22  28 

8052 

a  Pegasi 

E. 

53  22  50 

2272 

51  36  10 

3287 

49  49 

51 

2303 

48     3  56 

8333 

a  Arietis 

E. 

95  32  15 

2077 

93  40  40 

3080 

91  49 

10 

8O83 

89  57  45 

8067 

26 

Antares 

W. 

67     7  48 

3U99 

68  58  48 

8I07 

70  49 

37 

3x15 

72  40  14 

8128 

Saturn 

W. 

55  42  19 

3079 

57  33  50 

3086 

59  25 

II 

3094 

61  16  20 

2x02 

a  Arietis 

E. 

80  42  31 

8x16 

78  51  57 

3x24 

77     I 

34 

3X38 

75  "  24 

•I4X 

27 

Antares 

W. 

81  50     I 

SX70 

83  39  -14 

8I80 

85  28 

II 

3x91 

87  16  52 

8803 

Saturn 

W. 

70  28  45 

3x49 

72  18  30 

«59 

74    7 

59 

8I7O 

75  57  12 

8X83 

a  Arietis 

E. 

66     4     5 

3x91 

64  15  24 

8803 

62  27 

I 

83X5 

60  38  56 

8837 

Aldebaran 

E. 

98  58  52 

3302 

97  10  27 

82X2 

95  22 

18 

8383 

93  34  24 

3834 

Venus 

E. 

104      4    12 

3S4« 

102  24    0 

«555 

100  44 

3 

8567 

99     4  23 

«579 

28 

Saturn 

W. 

84  58  54 

S24X 

86  46  20 

«53 

88  33 

28 

8366 

90  20  17 

8879 

a  AqoilflB 

W. 

47  58  55 

3203 

49  25     I 

3166 

50  51 

51 

3x34 

52  19  19 

3107  1 

a  Arietis 

E. 

51  43  14 

3394 

49  57     6 

3309 

48  II 

19 

«3a4 

46  25  54 

«339 

Aldebaran 

E. 

84  39  13 

3394 

82  53     5 

8307 

81     7 

16 

8380 

79  21  46 

•334 

Venus 

E. 

90  50  19 

8644 

89  12  24 

8658 

87  34 

48 

3673 

85  57  30 

86&6 

Sun 

£. 

1x2     9  41 

a557 

no  29  47 

8571 

108  50 

12 

•585 

107    ID   56 

8S99 

29 

Saturn 

W. 

99     9  34 

S345 

100  54  28 

SSS9 

102  39 

2 

837a 

104   23    17 

•9» 

a  AquilflB 

W. 

59  43  22 

3035 

61  13     4 

30x7 

62  42 

56 

30X0 

64    12    56 

9003 

a  Arietis 

E. 

37  44  37 

8484 

36    I  36 

844a 

34  19 

I 

846X 

32  36  53 

8482 

Aldebaran 

E. 

70  39  14 

8403 

68  55  44 

8417 

67  12 

34 

3432 

65  29  45 

«447 

Venus 

E. 

77  55  46 

8758 

76  20  23 

877a 

74  45 

19 

3787 

73  10  34 

8801 

Sun 

£. 

98    59    22 

8G69 

97  22     I 

8684 

95  44 

59 

3698 

94     8  17 

t7X3 

30 

a  Aquilfle 

W. 

71  43  43 

3005 

73  13  49 

3009 

74  43 

51 

30x4 

76  13  47 

9M0 

Fomalhaut 

W. 

47     4  27 

339X 

48  26  54 

S357 

49  50 

0 

33«7 

51  13  40 

3301 

Aldebaran 

E. 

57     0  52 

8S8X 

55  20     8 

8537 

53  39 

46 

«558 

51  59  45 

8567 

Venus 

E. 

65  21  34 

3874 

63  48  42 

3889 

62  16 

9 

8903 

60  43  54 

89x7 

Sun 

£. 

86     9  31 

«784 

84  34  42 

«798 

83     0 

12 

2S12 

81  26    0 

•886 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCRS. 

h 

P.Z. 

P.I* 

P.L. 

P.L. 

^1 

Name  and  Dirsctioo    1 

Midnight 

of 

XVJ>. 

of 

XVIIIh. 

Of 

XXIb. 

of 

Q 

of  Object 

Oi£E. 

Diff. 

I>Iff. 

DiflL 

•        r       m 

m        t        m 

•        »        m 

•      »      • 

22 

Mars 

W. 

109    16    15 

8334 

zzz     z  25 

nu 

ZZ2   46   49 

83x5 

ZZ4  32  26 

«S07 

Spica 

W. 

60    38    17 

«I43 

62    28    10 

8133 

64  z8  19 

8133 

66     8  43 

8x14 

Jupiter 

w. 

52  46    3 

3167 

54  35  20 

9ZS5 

56  24  55 

9x45 

58  Z4  46 

8x34 

Fomalhaut 

E. 

70  35     5 

2663 

68  57  36 

67  20  zz 

9679 

65  42  53 

9678 

a  Pegasi 

E. 

89  15  29 

970 

87  28  46 

9961 

85  4Z  49 

99S9 

83  54  39 

9944 

23 

Spica 

W. 

75  23  52 

9078 

77  15  25 

9073 

79    7    6 

9068 

80  58  54 

3064 

Jupiter 

W. 

67  27  31 

9095 

69  18  38 

■090 

71     9  53 

908s 

73     I  16 

908X 

Fomalhaut 

E. 

57  39  59 

«757 

56     4  35 

9789 

54  29  44 

98x9 

52  55  32 

9846 

a  Pegasi 

£. 

74  56  17 

»z8 

73     8  16 

99X6 

7z  20  Z2 

89X4 

69  32     6 

99x4 

24 

Spica 

W. 

90   19      2 

aoss 

92  zz  zo 

9056 

94    3  17 

9057 

95  55  23 

9059 

Jupiter 

W. 

82    19   24 

ao7i 

84  iz     8 

9071 

86    2  52 

9073 

87  54  35 

9073 

Ant  ares 

W. 

44  46  46 

90S9 

46  38  48 

9059 

48  30  50 

3059 

50  22  52 

306l 

Fomalhaut 

E. 

45  17  49 

3106 

43  49  47 

3x89 

42  23  16 

336S 

40  58  27 

3365 

a  Pegasi 

E. 

60  32  10 

•S33 

58  44  31 

9340 

56  57    3 

M49 

55    9  49 

9860 

25 

Jupiter 

W. 

97  12  zz 

aogz 

99     3  24 

9097 

100  54  28 

9XQ3 

102  45  23 

91 10 

Antares 

w. 

59  42  Z4 

9076 

61  33  50 

908X 

63  25  z8 

9086 

65  z6  38 

9093 

Saturn 

w. 

48  14  4Z 

ao96 

50    6  48 

906X 

51  58  47 

9066 

53  50  38 

3073 

a  Pegasi 

E. 

46  18  28 

4343 

44  33  31 

9366 

42  49     8 

9394 

41     5  24 

3494 

a  Arietis 

E. 

88     6  26 

9ogn 

86  Z5  Z4 

•098 

84  24  zz 

8X(9 

82  33  z6 

9x09 

26 

Antares 

W. 

74  30  39 

az3x 

76  20  5z 

8X40 

78  zo  49 

8X49 

80    0  33 

3X60 

Saturn 

W. 

63     7  16 

9III 

64  57  59 

9XX9 

66  48  29 

9x99 

68  38  44 

3138 

a  Arietis 

E. 

73  2Z  27 

9x30 

71  31  44 

9x59 

69  42  Z5 

8X70 

67  53     2 

3x8o 

27 

Antares 

W. 

89     5  16 

93x4 

90  53  23 

9996 

92  4Z    Z2 

9838 

94  28  43 

9851 

Saturn 

W. 

77  46     7 

9193 

79  34  45 

9304 

8z  23    6 

99X6 

83  II     9 

8999 

a  Arietis 

E. 

58  51     9 

9940 

57     3  41 

9a53 

55  16  32 

53  29  43 

9980 

Aldebaran 

E. 

9Z  46  47 

M45 

89  59  27 

9857 

88  Z2  24 

9969 

86  25  39 

9989 

Venus 

E. 

97  24  59 

9591 

95  45  52 

9604 

94    7    3 

96x8 

92  28  32 

9^X 

28 

Saturn 

W. 

92     6  47 

9999 

93  52  58 

8306 

95  38  49 

«3i9 

97  24  2Z 

9331 

a  Aquils 

W. 

53  47  20 

3084 

55  15  49 

3065 

56  44  41 

3049 

58  13  53 

3Q35 

a  Arietis 

E. 

44  40  52 

3355 

42  56  Z2 

937X 

41  "  56 

9388 

39  28     4 

9405 

Aldebaran 

E. 

77  36  36 

9348 

75  51  46 

936X 

74    7  15 

a375 

72  23     4 

9389 

Venus 

E. 

84  20  31 

9700 

82  43  51 

97x4 

8z     7  30 

9739 

79  31  28 

•744 

Sun 

E. 

105  31  59 

9619 

ZO3    53    2Z 

9090 

Z02  Z5    2 

8640 

zoo  37     2 

965s 

29 

Saturn 

W. 

Z06     7  12 

8398 

ZO7    50  49 

9419 

Z09  34    6 

9496 

izz  Z7    4 

9439 

a  Aquilae 

W. 

65  43     a 

3002 

67   Z3    Z2 

3OOX 

68  43  23 

300X 

70  13  34 

3003 

a  Arietis 

E. 

30  55  14 

9503 

29  14     5 

9596 

27  33  28 

3551 

25  53  26 

9589 

Aldebaran 

E. 

63  47  17 

9462 

62     5  10 

9476 

60  23  23 

9491 

58  41  57 

9506 

Venus 

E. 

71  36     8 

98x6 

70    2     z 

3831 

68  28  Z3 

2845 

66  54  44 

9860 

Sun 

E. 

92  31  54 

9797 

90  55  50 

974X 

89  20     5 

9756 

87  44  39 

9769 

30 

a  Aquilse 

W. 

77  43  35 

3036 

79  13  16 

3033 

80  42  48 

3040 

82    Z2    ZZ 

3049 

Fomalhaut 

W. 

52  37  50 

3a79 

54     2  26 

3360 

55  27  24 

3244 

56   52   41 

3*30 

Aldebaran 

E. 

50  20     5 

2583 

48  40  47 

3599 

47     I  51 

36x3 

45  23  17 

8699 

Venus 

E. 

59  "  57 

9931 

57  40  18 

2945 

56     8  56 

2959 

54  37  52 

■973 

Sun 

E. 

79  52     6 

3840 

78  z8  30 

3854 

76  45  12 

9867 

75  X2  IZ 

•B8x 
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AT  GREENWICH  APPARENT  NOON. 


•  o 

5  -a 

o  o 

«  ci 

Q  Q 


Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 
S[/N. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

S[/N. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 
S[/N. 
Mon. 

Tues. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascensioa 


h      m        t 

6  40  51.34 
6  44  59.42 
6  49  7.24 

6  53  14.78 

6  57  22.02 

7  I  28.94 

7  5  3550 
7  9  41  69 
7  13  4748 

7  17  52.86 
7  21  57.80 
7  26     2.29 

7  30    6.29 

7  34  9-8i 
7  38  12.82 

7  42  15-31 
7  46  17.26 

7  50  18.67 

7  54  1953 

7  58  19-83 

8  2  19.56 

8  6  18.73 
8  10  17.32 

8  14  15-33 

8  18  12.77 
8  22  9.62 
8  26     5.89 


Diff.  for 
z  Hour. 


8  30     1.58 
8  33  56.68 

8  37  51-19 
8  41  45.12 

8  45  38.46      9.710 


a 
0.342 

0.331 

0.320 

0.308 
0.295 
0.281 

0.266 
0.250 
0.233 

0.215 
0.196 
0.177 

0.157 
0.136 
0.1 14 

0.092 
0.070 
0.047 

0.024 

O.OOI 

9.977 

9-953 
9.929 

9.905 

9.881 

9.857 
9.832 

9.808 
9.784 
9.760 

9.735 


Apparent 
Declination. 


N.23  7  II.6 
23  2  57.2 
22  58  18.5 

22  53  15.8 
22  47  49.2 
22  41   58.7 

22  35  44-5 
22  29  6.9 
22  22      5.9 

22  14  41.8 
22  6  54.7 
21  58  44.8 

21  50  12.4 
21  41  17.7 
21  32     0.8 

21  22  21.9 
21   12  21.4 

21  I  59-3 
20  51    16.0 

20  40  II. 6 
20  28  46.3 

20  17    0.5 

20  4  54-3 
19  52  28.0 

19  39  41.8 
19  26  35.9 
19  13  10.6 

18  59  26.2 
18  45  22.9 
18  31  i.o 
18  16  20.8 

N.18    I  22.5 


Diff.  for 
z  Hoar. 


m 
—10.09 
II. 10 
I2.II 

-13." 
14.10 

15.09 

—16.07 

1705 
18.02 

-18.98 

1993 
20.87 

-  21.81 
22.74 
23.66 

-24-57 

2547 
26.36 

-27.24 
28.11 
28.98 

-29.83 
30.67 

31.51 

-32.33 
33.14 

33-95 

-34-75 
35-53 
36.30 

37-05 

-37.80 


Semi- 
diameter. 


5  46.14 
5  46.13 
5  46.12 

5  46.12 
5  46.12 
5  46.13 

5  46.14 
5  46.16 

5  46.19 

5  46.22 
5  46.26 

5  46.30 

5  46.35 
5  46.40 
5  46.46 

5  46.52 

5  46.59 
5  46.66 

5  46.73 
5  46.81 

5  46.89 

5  46.97 
5  47.05 
5  47.14 

5  47.24 
5  47.33 
5  47.43 

5  47-53 
5  47.63 

5  47-74 
5  47.86 

5  47-98 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian 


68.78 
68.74 
68.70 

68.66 
68.61 
68.56 

68.51 
68.46 
68.40 

68.34 
68.28 
68.22 

68.16 
68.09 
68.02 

67-95 

67.88 

67.81 

67.73 
67.65 

67-57 

67.49 
67.41 

6733 

67.24 
67.16 
67.07 

66.99 
66.90 
66.82 
66.73 

66.65 


Equation  of 

Time, 

to  be 
Added  to 
Apparent 

Time. 


m        s 

3  33-48 

3  44-97 

3  56.20 

4  7.16 
4  17.81 
4  28.14 

4  38.12 

4  47-73 

4  56.94 

5  5.73 

5  1409 

5  22.00 

5  29.43 

5  36.37 

5  42.80 

5  48.72 

5  54-IO 

5  58.94 

6  3.23 
6  6.96 
6  10.13 

6  12.73 

6  14.76 

6  16.21 

6  17.09 

6  17.38 

6  17.10 

6  16.23 

6  14.78 

6  12.74 

6  10.12 

6  6.91 


Diff.  for 
z  Hoar. 


s 
o  484 

0.474 

0.462 
0.450 

0.437 
0.423 

0.408 
0.392 

0.375 

0.357 
0339 

0.320 

0.299 

0.278 

0.257 
0.235 

0.213 
a  190 

0.167 
0.144 

0.I20 

0.096 
0.072 
0.048 

0.024 
0.000 
0.024 

0.048 
0.073 
0.097 
O.I2I 

0.146 


NoTS..— The  mean  time  of  semidiameter  passing  may  be  foand  by  subtracting 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  thai 


o^.zg  from  the  sidereal  tiiB«L 
north  declinations  are  decreasing. 


II. 


JULV    1899. 


Ill 


AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

t 

O 

§ 

Equation  of 
Time, 
to  be 

Subtracted 
from 

Mean  Time. 

Diff.  for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascensioa 

Diff.  for 
z  Hoar. 

Apparent 
Declination. 

Diff.  for 
z  Hour. 

Sat. 
SUN 

1  Mon. 

1 

I 

2 
3 

h      m 

6  40 
6  44 
6  49 

5073 

58.77 
6.56 

t 
10.340 

10.330 

XO.319 

N.23       7    12.2 
23       2    57.9 
22    58    19.3 

If 
—10.09 
II. 10 
I2.II 

m        t 

3  33.45 
3  44-94 
3  56.17 

a 
0.484 

0.473 
0.462 

h      m        a 

6  37  17-27 
6  41   13.83 

6  45  10.39 

Tnes. 
Wed. 
Thur. 

4 

5 

6 

6  53 

6  57 

7  I 

14.08 
21.29 
28.17 

10.307 
10.294 
10.280 

22    53    16.7 
22    47    50.1 
22    41    59.8 

-I3.H 
14.10 
15.09 

4     7.13 
4  17.78 
4  28.11 

0.450 
0.437 
0.423 

6  49     6.95 

6  53     3.50 
6  57     0.06 

Frid. 

Sat. 

SUN 

7 
8 

9 

7     5 
7     9 
7  13 

34-71 
40.87 

46.64 

10.265 
10.249 
10.232 

22  35  45-7 
22  29    8.2 

22  22     7.3 

—16.07 
17.05 
18.02 

4  38.09 
4  47.69 
4  56.90 

0.408 
0.392 

0.375 

7    0  56.62 
7     4  53.18 
7    8  49.74 

Mon. 
Tues. 
Wed. 

lO 

II 

12 

7  17 
7  21 

7  26 

52.00 

56.92 

1.38 

I0.2T4 
10.196 
10.176 

22  14  43.4 
22     6  56.4 
21  58  46.7 

-18.98 

19.93 
20.87 

5     5.71 
5  14-07 
5  21.97 

0.357 

0.339 
0.319 

7  12  46.29 
7  16  42.85 
7  20  39.41 

Thur. 

Frid. 

Sat. 

13 
15 

7  30 
7  34 
7  38 

5-37 
8.86 

11.86 

10.156 
10.135 

10. 114 

21  50  14.4 
21  41   19.7 
21  32     3.0 

-21.81 
22.74 
23.66 

5  29.40 

5  36.34 
5  42.78 

0.299 
0.278 
0.257 

7  24  35.96 
7  28  32.52 
7  32  29.08 

SUN 

Mon. 

Tues. 

i6 

17 
i8 

7  42 
7  46 
7  50 

14-33 
16.27 

17.67 

10.092 
10.070 
10.047 

21  22  24.2 
21   12  23.8 
21     2     1.9 

-24.57 

25.47 
26.36 

5  48.69 
5  54-08 
5  58.92 

0.235 
0.213 
0  190 

7  36  25.64 
7  40  22.19 
7  44  18.75 

Wed, 
Thur. 
Frid. 

19 

20 
21 

7  54 

7  58 

8  2 

18.52 
18.81 
18.54 

10.024 
10.001 

9.977 

20  51   18.7 
20  40  14.4 
20  28  49.3 

-27.24 
28.11 
28.98 

6    3.21 
6    6.95 
6  10.12 

0.167 
0.144 
0.120 

7  48  15.31 
7  52  11.86 

7  56    8.42 

Sat. 

SUN 

Mon. 

22 

23 
24 

8    6 
8  10 
8  14 

17.70 
16.28 
14.29 

9-953 
9.929 

9905 

20  17     3.6 

20     4  57.5 
19  52  31.2 

-29.83 
30.67 

31-51 

6  12.72 

6  14-75 
6  16.20 

0.097 
0.073 
0.049 

8    0    4.98 
8  '4     1.53 
8    7  58.09 

Tues. 
Wed. 
Thur. 

25 
26 

27 

8  18 
8  22 
8  26 

".73 
8.58 

4.86 

9.881 
9.857 

9.833 

19  39  45-1 
19  26  39.3 

19  13  14.1 

-3233 

33- M 
33-95 

6  17.08 

6  17.38 
6  17.10 

0.025 
0.001 
0.024 

8  II  54.65 
8  15  51.20 
8  19  47.76 

Frid. 
Sat. 
SUN 
Mon. 

28 

29 
30 

31 

8  30 

8  33 

8  37 
8  41 

0.55 
55-66 

50-18 

44-12 

9.809 
9.784 
9.760 

9.735 

18  59  29.7 
18  45  26.5 
18  31     4.7 
18  16  24.5 

-34-75 

35.53 
36.30 

37.05 

6  16.24 

6  14.79 
6  12.75 

6  10.13 

0.048 

0.073 
0.097 
O.I2I 

8  23  44.32 
8  27  40.87 

8  31  37.43 
8  35  33.98 

Tues. 

32 

8  45 

37.47 

9.7" 

N.18     I  26.3 

-37.80 

6    6.93 

0.146 

8  39  30.54 

Nont.— n 
Tl 

tie  set 

lesifci 
decrc 

oidiameter  for  mear 
1  ->  prefixed  to  the 
msing. 

1  noon  may  1 
hourly  chan 

bo  assumed  the  same 
ge  of  declination  ind 

1  as  that  for 
icates  that  11 

apparent  nooa. 
lorth  declinatto 

ns  are 

DiiL  for  z  Hoar, 

+  9'.8565. 
(Table  III.) 
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8 


fi 


I 

2 

3 

4 

5 
6 

7 
8 


xo 
II 

12 

13 
14 
15 

i6 

I? 

i8 

20 
21 

22 

23 

24 

25 

26 

27 

28 
29 
30 

31 
32 


fi 


82 

83 
84 

85 

86 
87 

88 

89 
90 

91 
92 

93 

94 

95 
96 

97 
98 

99 


2CX) 
201 
202 

203 
204 
205 

206 
207 

208 

209 
210 
211 
212 

213 


THE  SUN'S 


TRUE  LONGITUDB. 


99  23  20.6 

100   20   32.8 

loi  17  45.3 

102  14   58.0 

103  12    10.8 

104  9   24.0 


105 
106 
107 


6  37-3 
3  507 
I     4-3 


107  58  18.1 

108  55  31.9 

109  52  45.8 

no  49  59.7 

111  47  13.7 

112  44  27.8 

113  41  42.0 

"4  38  56.3 

115  36  10.9 

116  33  25.6 

117  30  40.8 

118  27  56.2 

119  25  12.3 

120  22  28.9 

121  19  46.2 

122  17  4.2 

123  14  23.1 

124  II  43.0 


125 
126 

127 

128 


9 
6 


3.8 

257 

3  4«7 
I   12.8 


128  58  38.0 


22  37.8 

19  49.9 

17  2.2 

14  14.7 

II  27.3 

8  40.4 

5  53-5 

3  6.7 

o  20.2 

57  33-8 

54  47-4 

52  1.2 

49  14-9 

46  28.7 

43  426 

40  56.7 

38  10.8 

35  25.2 

32  39-8 

29  54.8 

27  10. 1 

24  26.0 

21  42.4 

18  59.5 

16  17.4 

13  36.2 

10  55-9 

8  16.6 

5  38.3 

3  1-2 

o  25.1 

57  50.2 


Dlff.  for 
t  Hour. 


3.00 
3-OI 
3.02 

303 
304 
305 

3.06 
3-07 
3-07 

3.08 
3.08 
3.08 

3.08 
309 
3.09 

309 
3-IO 
3.11 

3.12 

3-14 
3.16 

3.18 
3.21 
3.24 

327 
3-31 
3-35 

3-39 
3-43 
3.48 
3-53 


143-58 


LATTTUDB. 


+  0-37 
0.30 

0.22 

+  0.1 1 

—  0.0 1 
0.14 

—  0.28 
0.41 

0.53 

—  0.62 
0.70 
0.74 

—  0.76 
0.74 
0.70 

—  0.64 

0.54 
0.42 

—  0.30 
0.17 

—  0.04 

+  0.09 
0.20 
0.28 

+  0.35 

0.38 

0.39 

+  0.36 
0.30 
0.23 

+  0.12 

—  0.01 


Locftrithm 

of  the 

Radius  Vector 

of  the 

Earth. 


0.0072198 
0.0072254 
0.0072290 

0.0072302 
0.0072288 
0.0072248 

0.0072182 
0.0072090 
0.007 1 97 1 

0.0071826 
0.0071655 
0.0071459 

0.0071240 
0.0070998 
0.0070734 

0.0070451 
0.0070149 
0.0069828 

0.0069491 
O.O06CJI39 
0.0068774 

0.0068393 
0.0068000 
0.0067593 

0.0067173 
0.0066739 
0.0066290 

0.0065824 
0.0065342 
O.O064S42 
0.0064325 

0.0063786 


DiiLfor 
z  Hour. 


+  2.8 

x.g 

+  x.o 

0.0 

—  x-i 
2.2 

-  S-3 

4-4 
5-5 

-  6.6 
7.6 
8.6 

—  9.6 
10.5 
XI.4 

—12.2 
13.0 

13-7 

-X4.4 

X5.0 
X5-5 

-16. 1 
16.7 
X7.2 

-17.8 
X8.4 
X9.1 

-19.8 
20.5 
21.2 
22.0 

-22.9 


NoTB.— The  nambers  in  column  A  correspond  to  the  tme  equinox  of  the  dat«;  ia  colnma  A*  to  the  oefta 
equinox  of  Janoaxy  o^a 


Mesa  Time 

of 

Sidereal  Nooa 


h     m        t 

7  19  51-90 

7  15  55-99 
7  12     o.oii 


7 
7 
7 


8 

4 

o  12.34 


4-17 
8.26 


6  56  16.43 

6  52  20.52 

6  48  24.61 

6  44  28.70 

6  40  32.79 

6  36  36.88 

6  32  40.96 

6  28  45.05 

6  24  49.14 

6  20  53.23 

6  16  57.32 

6  13  1.41 


6 
6 
6 


9 

5 
I 


5-5<^ 

9.5S 

13.67 


5  57  17-76 
5  53  21.85 
5  49  25.94 

5  45  30.03 
5  41  3412 
5  37  38.21 

5  33  42.30 
5  29  46.39 
5  25  50.48 

5  21  54.57 


15  17  5866 

DiS.  Cor  I  Hottt. 
— 9\8296 
(Table  II. 
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GREENWICH 

MEAN  TIME. 

■ 

•s 

a 

THE 

MOON'S 

Day  of  the  Mo 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

DifF.  for 
z  Hour. 

Midnight 

Diff.  for 
I  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hour. 

Noon. 

1 

I 
2 

3 

»        » 

15   40.7 
15    30-0 
15    20.3 

f           m 

15  35-3 
15  25.0 

IS  15-8 

f           m 

57  25.9 
56  46.5 

56  10.8 

m 
—1.70 

1-57 
1.40 

t          m 

57    5.8 
56  28.2 

55  54-4 

m 
—1.64 
1.49 
1.32 

h        m 

19  30.4 

20  21.3 

21  13.2 

m 
2.10 

2.14 

2.17 

d 
23.2 

24.2 

25.2 

4 

5 
6 

IS  1 1.6 

15     4-1 
14  57-7 

15     7.7 
IS    0.8 

14  54-9 

55  390 
55  iM 

54  47.8 

-1.23 
1.07 
0.90 

55  24.7 
54  59.1 
54  37-6 

-I.I5 
0.98 
0.81 

22     5-4 

22  56.9 

23  46.9 

2.17 
2.12 
2.04 

26.2 
27.2 
28.2 

7 

8 

9 

14  52.4 
14  48.3 
14  45.6 

14  50-2 
14  46.8 

14  44.8 

54  28.4 
54  13-4 
54    3-4 

-0.72 

0.53 
0.30 

54  20.3 

54     7.7 
54    0.5 

-0.62 

0.42 

-0.18 

6 

0  34.6 

1  20.0 

1.94 
Z.84 

29.2 
0.6 

1.6 

lO 

II 

12 

14  44.4 

14  45-1 
14  47.7 

14  44-5 
14  46.1 

14  49.9 

53  59-1 

54  1-4 
54  1 1-2 

-0.05 

+0.25 

0.58 

53  59-3 

54  5.3 
54  19-3 

+0.10 
0.41 
0.76 

2     3-3 

2  44.9 

3  25.7 

1.76 
I.71 
Z.69 

2.6 
3.6 
4.6 

13 
15 

14  52.7 

15  o-i 

15    lO.O 

14  56.1 

15  4.8 
15  15.9 

54  29.5 

54  56.8 

55  33-2 

+0.95 
1.33 
1.70 

54  42.0 

55  13.9 
55  54-8 

+I.I4 
1.52 

1.88 

4    6.5 

4  48.4 

5  32.3 

1.72, 

1.78 

Z.89 

5.6 
6.6 
7.6 

i6 

17 
i8 

15  22.3 

15  36.5 
15  52.0 

15  29.2 
15  44-2 
15  59-8 

56  18.3 

57  10.5 

58  7-2 

+2.03 
2.29 
2.40 

56  43.6 

57  38.5 

58  36.1 

-1-2.18 
2.36 

2-39 

6  19.2 

7  10.2 

8  5.5 

2.04 
2.21 

2.40 

8.6 

9.6 

10.6 

19 

20 
21 

16    7.6 
16  22.1 
16  33.8 

16  15.1 
16  28.4 
16  38.2 

59    4-6 

59  57-7 

60  40.9 

+2.33 
2.03 
1.51 

59  32.1 

60  20.9 
60  57.1 

+2.21 
Z.80 
Z.18 

9    4-9 

10  6.8 

11  9.1 

2-54 
2.60 

2.57 

11.6 
12.6 
13-6 

22 

23 

24 

16  41.5 
16  44.1 
16  41.4 

16  43.5 
16  43.4, 

16  38.2 

61     9.0 
61   18.6 
61     8.7 

+0.80 

-0.01 

0.80 

61   16.3 
61  16.0 
60  56.9 

+0.40 

—0.41 

1.15 

12  9.8 

13  7.6 

14  2.4 

2.47 

2.34 
2.23 

14.6 
15.6 
16.6 

25 
26 

27 

16  33.9 
16  22.7 
16    9.1 

16  28.6 
16  16.1 
16     1.9 

60  41. 1 

59  59-9 
59  IO-2 

—1.46 
1.92 
2.16 

60  21.9 
59  35-8 
58  43.8 

-1.72 
2.07 
2.21 

14  54.8 

15  45-8 

16  36.2 

2.15 
2.11 
2.10 

17.6 
18.6 
19.6 

28 
29 

30 
31 

15  547 
15  40-5 
15  27.4 
15  15.8 

15  47-5 
15  33.8 
15  21.3 
IS  10.7 

58  17.2 
57  25.1 
56  36.9 
55  54-5 

-2.21 
2.10 
1.90 
1.63 

57  50-8 
57    0.4 
56  14.9 

55  35-7 

-2.17 
2.01 
1.77 
1.49 

17  26.8 

18  18.1 

19  lO.O 

20  2.0 

2.12 
2.15 
2.17 
2.16 

20.6 
21.6 
22.6 
23.6 

32 

15    6.1 

15     1-9 

55  18.7 

-1-35 

55     3-4 

~1.20 

20  53.6 

2.12 

24.6 

8 
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V. 
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Hoar. 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

la 

13 

15 
i6 

17 
i8 

19 

20 

21 
22 

23 
24 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION, 


Right 

Ascension. 


Diff.  for 
I  Minute. 


Declination. 


Diflf.  for 
X  Minate. 


SATURDAY  i. 


h     m       • 

• 

0       9 

o 

I   28  29.43 

2.X581 

N.14   22 

I 

I   30  38.96 

a. 1597 

14  33 

2 

I   32  48.59 

SM612 

14  44 

3 

I   34  58.30 

2.1627 

14  55 

4 

I  37     8.11 

2.ifi43 

15     6 

5 

I  39  18.02 

2.1660 

15  16 

6 

I  41  28.03 

2.Z676 

15  27 

7 

X  43  38.13 

S.1692 

15  37 

8 

I  45  48- 34 

2.1709 

15  48 

9 

I  47  58.64 

2. 1726 

15  58 

lO 

I  50     9-05 

a.  1743 

16     8 

II 

I  52  19.56 

9.1761 

16  18 

12 

I  54  30.18 

2.1779 

16  28 

13 

I  56  40.91 

a. 1797 

16  38 

14 

I  58  51-74 

2. 1813 

16  48 

15 

2     I     2.67 

s. X832 

16  58 

i6 

2     3  13.72 

2.1851 

17     7 

17 

2     5  24.88 

8.X868 

17  17 

i8 

2     7  36.14 

2.X887 

17  26 

19 

2     9  47-52 

2.1905 

17  36 

20 

2  It  59-00 

2.1923 

17  45 

21 

2  14  10.59 

2.1942 

17  54 

22 

2  16  22.30 

2.X960 

18     3 

23 

a  18  34.11 

2.1978 

N.18  12 

SUNDAY  2. 


2  20 
2  22 


25 

27 
29 
31 
33 
36 
2  38 
2  40 

42 
45 
47 


2 
2 

2 
2 
2 
2 


a 
a 

2 

2   49 


2 

2 
2 

2 

3 
3 
3 
3 
3 
3 
3 


51 
53 
56 
58 
o 
a 

5 

7 

9 
II 

14 


46.03 

a. 1997 

58.07 

2.2016 

10.22 

a. 2033 

22.47 

8.2052 

34.84 

9.2071 

47.32 

9.2089 

59.91 

9.2x07 

12.60 

2.2x25 

25.41 

9.9x43 

38.32 

9.9X6x 

51.34 

9.9x79 

4-47 

9.9x97 

17.70 

2.22x4 

31.04 

9.2939 

44.48 

2.2248 

58.02 

2.226s 

11.66 

2.2282 

25.41 

2.2299 

39.25 

2.2314 

53.18 

2.2330 

7.21 

a. 2347 

ai.34 

2.2362 

35-56 

a. 2377 

49.87 

2.239a 

4.27 

9.2407 

N. 


8 
8 
8 
8 
8 

9 

9 

9 

9 

9 

9 

9 

9 
20 

20 

20 

20 

20 

20 

20 

20 

21 

21 

21 

N.2I 


38.  a 

37-1 
31.0 

19.7 

3-3 

41.6 

14.7 
42.4 

4-8 
21.7 

33-2 

39.1 

39.5 

34.3 

23.5 
6.9 

44-6 
16.5 
42.6 
2.8 
17. 1 

25.5 
27.8 

24.1 


ai  14.3 
29  58.4 
38  36.4 


47 

55 

3 
12 

20 

28 

36 

43 

51 

59 
6 

13 
21 

28 

35 
42 
49 

55 
2 

8 
15 

21 


8.1 
33.6 
52.8 

5-7 
12.2 

12.3 

6.0 

53.2 

33-9 
8.0 

35-5 

56.4 
10.7 

18.3 

19.2 

13-3 
0.6 

41. 1 

14.7 

41.5 

1-3 

14.2 


XX. 023 
XO.940 
X0.855 
X0.769 
Z0.682 
10.595 

10.507 
10.4x8 
X0.327 
X0.237 

XO.X45 

XO.052 

9.960 

9.867 

9.77a 
9*676 
9.580 
9.483 
9.386 
9.287 
9.X89 
9.089 
8.988 
8.887 


8.786 
8.684 
8.58X 
8.477 
8.37a 
8.267 
8.x6a 
8.055 

7.948 
7.84X 

7.73a 
7.623 

7.513 
7.403 

7.293 
7.X89 
7.071 
6.958 
6.845 
6.73a 
6.6x7 
6.503 
6.388 
6.279 
6.X57 


Hoar, 


O 
I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

la 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


o 

I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 

18 

19 
20 

21 

22 

23 
24 


Right 
Ascension. 


Diff.  for 
X  Minute. 


Declinatioa 


DifLfor 

X  Minute. 


MONDAY  3. 


h 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 


m 

14 
16 

18 

20 

23 

25 
27 

29 
32 

34 
36 
38 
41 
43 
45 
47 
50 
52 

54 
56 

59 

I 

3 

5 


4.27 
18.76 

33.33 

47.98 

2.71 

17.52 
32.40 

47.36 

2.39 
17.49 

32.66 

47.88 

3.17 
18.52 

33.92 

49.37 
4.88 

20.43 

36.02 

51.65 

7.32 

23.03 

38.77 
54.54 


9.9407 
9.9422 

9.2435 
8.2448 
9.9462 

9.9474 
9.2487 

9.2499 
9.25XZ 
8.2522 
9.2532 
9.2542 

9.9553 
8.9569 
9.957X 
8.9580 
2.9588 

a.9595 
9.2602 

9.9608 
9.96x5 
9.9621 
•.2626 
9.9630 


N.21 
21 
21 
21 

21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 

23 
23 

23 

N.23 


21 

27 

33 
39 
44 
50 
56 
I 
6 
II 
16 
21 
26 

31 
35 
40 
44 


14.2 

20.2 
19.2 
XI. Z 
56.0 

33.9 

4.7 
28.3 

44.8 

54.1 

56.3 
51.2 

38.9 
19.4 

52.6 
18.5 
37.2 
48  48.5 
52  52.5 
49.1 

38.3 
20.2 

54.7 
21.8 


56 

o 

4 

7 
II 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 


8 
10 
12 

14 

17 

19 
21 

24 
26 

28 
30 
33 
35 
37 
39 
42 

44 
46 
48 
51 
53 
55 

57 
o 

a 


TUESDAY  4. 

N.23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 

23 

N.23 


10.33 

9.2633 

26.14 

2.9637 

41.97 

9.9639 

57.81 

9. 2641 

13.66 

2.2642 

29.52 

■.2643 

45.38 

2.2643 

1.24 

■.2643 

17.10 

2.2649 

32.95 

9.264X 

48.79 

8.2638 

4.61 

9.2655 

20.41 

8.8639 

36.19 

8.8698 

51-95 

8.8693 

7.67 

8.86X7 

23- 36 

8.26X8 

39.02 

8.2606 

54.63 

8.8598 

10.20 

«.859i 

25.72 

8.8588 

41.18 

9.957a 

56.59 

9.9563 

11.94 

9.955a 

27.22 

9.9541 

14 

17 
20 

23 

26 

29 
32 

34 
36 

39 
41 
43 
44 


41.5 
53.8 
58.6 
56.0 
46.0 
28.5 
3.6 

31. a 
51.3 

3.9 

9.1 

6.8 

57.0 

46  39.8 

48  15. 1 
42.9 

3.2 
16. 1 
21.6 
Z9.6 
10. 1 

53.2 

28.8 

57.0 
17.8 


49 
51 
52 

53 
54 
55 
55 
56 
56 
57 


6.157 
6.049 

5-934 
5.807 
5.690 

5.57a 
5.453 

5. 334 
5.ax5 
5.096 

i.976 

4.855 
4.735 
4.6x4 

4.49a 
4.37a 
4.950 
4.X27 
4.005 
3. 889 
3.759 
3.637 
3. 513 
3.390 


3.  •67 

3.X4a 
3.0x8 

«.895 

9.771 
9.647 

9.522 

«.397 
9.272 
9.X48 
•.094 
X.899 

1.775 
X.65X 
X.526 
I.40X 
X.977 

1. 153 
X.029 

0.904 
0.780 
0.656 
0.53a 
0.408 
0.985 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


ABceDsioa 


Diff.  for 
I  Minota. 


DecUnatioa 


Diff.  for 
X  Minute. 


O 

z 

2 

3 

4 

5 
6 

7 
8 

9 

lO 
XX 
X2 

13 

14 

15 
x6 

17 
x8 

19 

20 
2X 
22 

23 


O 

X 
2 

3 

4 

5 
6 

7 
8 

9 

10 
XX 
12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 
24 


WEDNESDAY  5. 


h 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


5 

5 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


2 

4 
6 

9 
xz 

13 

15 
x8 

20 

22 

24 
27 
29 

31 
33 
36 
38 
40 

42 
45 
47 
49 
51 
53 


56 

58 
o 

2 

4 

7 

9 
II 

13 

15 

18 

20 

22 

24 
26 

28 

31 

33 

35 

37 

39 

41 

43 
46 

48 


• 

t 

w 

r 

w 

■r 

27.22 

«.a54X 

N.23 

57 

17.8 

0.385 

42.43 

9.9599 

23 

57 

31.2 

o.x6x 

57-57 

a. 25x7 

23 

57 

37.1 

-¥  0.037 

12.64 

a.«505 

23 

57 

35.7 

-  o»o85 

27.63 

3.949X 

23 

57 

26.9 

0.807 

42.53 

a. 4477 

23 

57 

10.8 

0.330 

57.35 

3.9463 

23 

56  47.3 

0.45a 

12.08 

3.2447 

23 

56 

16.5 

0.574 

26.71 

3.2430 

23 

55 

38.4 

0.696 

41.24 

3.3413 

23 

54 

53.0 

0.817 

55.67 

3.2396 

23 

54 

0.3 

0.939 

9.99 

2.3377 

23 

53 

0.3 

1.060 

24.20 

2.2359 

23 

51 

53.1 

x.x8o 

38.30 

8.3340 

23 

50 

38.7 

1.300 

52.28 

3.8330 

23 

49 

17.  X 

x.430 

6.14 

3.3300 

23 

47 

48.3 

X.540 

19.88 

3.2279 

23 

46 

12.3 

1.659 

33.49 

2.2257 

23 

44 

29.2 

X.777 

46.97 

8.8335 

23 

42 

39.1 

X.895 

0.3X 

3.33X3 

23 

40 

41.8 

8.0X3 

13.52 

3.3x90 

23 

38 

37.5 

3.X30 

26.59 

8.3x66 

23 

36 

26.2 

a.347 

39.51 

3.2X4X 

23 

34 

7.8 

a.  364 

52.28 

2.2XX7 

N.23 

31 

42.5 

S.480 

THURSDAY  6. 


4.91 

3.3092 

17.38 

2.2066 

29.70 

2.2039 

41.85 

2.20X2 

53.84 

2.X985 

5.67 

«.I957 

17.33 

2.X928 

28.81 

2.1899 

40.12 

2.X870 

51.25 

2.X84I 

2.21 

3.x8xx 

12.98 

a. 1779 

23.56 

2.X748 

33.96 

3.I7I7 

44.17 

3.X686 

54.19 

2.1654 

4.02 

2.X622 

13.65 

2.1588 

23.08 

2.X555 

32.31 

3.X522 

41.34 

3.X487 

50.16 

a.  1453 

58.78 

8.X4X9 

7.19 

2.X385 

15.40 

8.X350 

N.23 

23 
23 
23 
23 
23 
23 
23 
23 
23 

22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
N.2I 


29 
26 

23 
20 

17 

14 
XI 

8 

4 
I 

57 
53 
49 
45 
41 
37 

33 

28 

24 

19 

14 
10 

5 
o 

54 


10.2 
31.0 

44-9 
51-9 
52.1 

45.5 
32.2 

I2.X 
45.3 

II. 9 

31.8 

45.2 

52.0 

52.3 
46.0 

33.3 

14.2 
48.7 
16.9 
38.8 

54.4 

3.7 
6.9 

4.0 

55-0 


8.996 

3.7XX 
3.826 
2.940 

3.053 
3.X66 
3.378 

3.39X 
3.50a 
3.6x3 
3.7a8 

3.833 

3.94X 

4.050 

4.158 
4.365 
4.37a 
4.477 
4.583 

4.687 
4.79a 
4.896 
4.998 
5.099 

9.800 


Hour. 


RiKht 
Aacensioa 


Diff.  for 
X  Minute. 


DecUnatioa 


Diff.  for 
X  Minute. 


O 

X 
2 

3 

4 

5 
6 

7 
8 

9 
xo 

IX 
X2 
13 
14 
15 

x6 

17 
x8 

19 
20 

21 

22 

23 


o 

X 
2 

3 

4 

5 
6 

7 
8 

9 
10 

XX 
X2 

13 

15 
x6 

17 

x8 

19 
20 

21 

22 

23 
24 


FRIDAY  7. 


h 
6 

6 

6 

6 

6 

6 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


in 
48 
50 
52 

54 
56 
58 

x 

3 

5 
7 
9 

XX 

13 
15 
17 
19 
21 

24 
26 

28 

30 

32 

34 
36 


15.40 

23-39 

31.17 

38.74 
46.09 

53.22 

0.14 

6.84 

13.32 
19.58 

25.61 

31.42 
37.01 

42.37 

47-51 
52.42 

57.10 

X.56 

5-79 

9.79 

13-56 

17.  IX 

20.43 

23.52 


8 
8.X35O 

3. 13 14 
3.X279 

8.X243 
8.X207 

••XX7X 
8.XX35 
8.1098 
8.X063 
a.xo24 

8.0987 

8.0950 
3.09x3 

3.0875 

8.0837 
8.0799 

3.076s 

8. 0724 

8.0686 

8.0648 

8.06ZO 

«.057a 

8.0534 
8.0496 


I 


N.2X 
21 
21 
2Z 
2X 
21 
21 
21 
21 
2X 
20 
20 
20 
20 
20 
20 
20 
20 
20 

19 

19 

19 

19 
N.I9 


54 
49 
44 
38 
33 

27 
21 

16 

10 

4 
57 
51 
45 
39 
32 

25 

19 
12 

5 
58 

51 
44 
37 
30 


SATURDAY  8. 


38 
40 
42 

44 
46 
48 
50 
52 

54 

56 

58 

o 

2 

4 
6 

8 


7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 
8 

8 

8 

8 

8 

8  xo 

8  12 

8  14 

8  16 

8  18 

8  20 

8  22 

8  24 

8  26 


26.38 

■.0457 

N.K 

29.01 

a.0480 

XI 

31.42 

8.0383 

XI 

33.59 

a.Q343 

X( 

35.54 

8.0306 

X 

37.26 

3a 0868 

I< 

38.76 

•.0S3X 

x< 

40.03 

8.0x93 

X 

41.07 

8.0x55 

X 

41.89 

8.0XX7 

I 

42.48 

8.0080 

X 

42.85 

8.0048 

X 

42.99 

8.0009 

I 

42.91 

1.9968 

I 

42.61 

x.993a 

X 

42.09 

Z.989S 

X 

41.35 

1.9858 

X 

40.39 

1.9888 

X 

39.21 

Z.9786 

X 

37.82 

1.9750 

I 

36.21 

1.9714 

X 

34.39 

1.9679 

X 

32.36 

z.96«3 

X 

30.  IX 

X.9608 

X 

27.66 

X.9574 

N.x 

9 
9 
9 

9 

8 

8 
8 
8 
8 
8 
8 

7 
7 

7 

7 

7 

7 

7 
6 

6 

6 

6 

6 

6 

6 


22 

15 

7 
o 

52 

44 
36 
28 
20 
12 

4 
56 
47 
39 

31 
22 

13 

5 

56 

47 

38 

29 
20 

IX 

2 


55.0 
40.0 
18.9 

51.9 
18.9 

40.0 

55.3 
4.8 

8.5 

6.5 

58.8 

45.5 
26.6 

2.2 

32.3 

56.9 
16.2 

30.1 

38.7 
42.0 

40.x 

33.x 
20.9 

3.6 


4X.3 
Z4.0 

4X.8 

4.7 
22.8 

36.0 

44.5 

48.3 

47.5 
42.0 

32.0 

17-4 

58.5 

35.1 

7.4 

35.3 

58.9 
18.3 

33.5 
44.6 

51.6 

54.5 
53.5 
48.5 
39-6 


9.900 
5.30X 
5.401 
5.500 

5.599 
5.697 
5.793 
5.890 
5.986 
6.08X 
6.175 
6.368 
6.36X 
6.453 
6.544 
6.634 

6.733 

6.8x3 
6.goi 
6.988 

7.074 
7a6o 
7.346 
7.330 


7.4x3 
7.496 
7.577 
7. 


7« 
7. 


8. 


.658 

739 
.8x9 

,897 

•975 

1.053 
8.X89 
8.809 
8.879 
8.35a 
8.426 
8.498 
8.57X 
8.643 
8.7x3 
8.78X 
8.849 
8.9x7 
8.984 
9.050 
9.1x6 
9*x8x 

■  iJ 
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VII. 


GREENWICH 

MEAN 

TIME. 

1 

THE  MOON'S 

RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.fbr 

Declination. 

Diflf.  for 

Hour. 

Right 

Diff.  for 

DecIinatioiL 

DifE.  for 

AsceosioiL 

X  Minate. 

I  Minute. 

Ascension. 

1  Minute. 

z  Minute. 

S 

;UNDA^ 

Y  9. 

TUESDAY  II. 

h 

m 

• 

8 

• 

f 

m 

m 

h 

m       t 

• 

• 

•    •   I 

m 

0 

8 

26 

27.66 

1.9574 

N.I6 

2 

39.6 

9.x8x 

0 

9 

57     2.27 

1.8335 

N.  7  41  41. 1 

K.417 

z 

8 

28 

25.00 

1.9539 

15 

53 

26.8 

9.34s 

I 

9 

58  52.17 

I. 8310 

7 

30  15.2 

11.447 

2 

8 

30 

22.13 

i.95<H 

15 

44 

10.2 

9.307 

2 

10 

0  41.99 

1.8296 

7 

18  47.5 

11.476 

3 

8 

3« 

19.05 

X.9471 

15 

34 

49.9 

9.370 

3 

10 

2  31.72 

X.8281 

7 

7  18.1 

11.504 

4 

8 

34 

15.78 

X.9437 

15 

25 

25.8 

9.433 

4 

10 

4  21.36 

X.8368 

6 

55  47.0 

11.532 

5 

8 

36 

12.30 

1.9403 

15 

15 

58.1 

9-493 

5 

10 

6   10.93 

X.8256 

6 

44  14.3 

".55S 

6 

8 

38 

8.62 

1.9370 

15 

6 

26.7 

9.553 

6 

10 

8     0.43 

1.8243 

6 

32  40.0 

XI. 584   1 

7 

8 

40 

4.74 

1.9337 

14 

56 

51.7 

9.612 
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z  21   10.5 

14.766 

20 

I     6     9.52 

8.X958 

Z2 

17 

30.6 

X3.X22 

21 

23 

22 

46.36 

3.2337 

I  35  55-7 

14.74X 

21 

I     8  21.25 

a.x957 

12 

29 

35.5 

X8.O4X 

22 

23 

24 

59.73 

S.3SI8 

I  50  39-4 

14.7x5 

22 

I  zo  33.OZ 

8.X963 

12 

41 

35.5 

IX.958 

23 

23 

27 

12.98 
WE 

3. 3190 

DNESD 

N.  2     5  21.5 
►AY  26. 

14.687 

23 

I  Z2  44.80 

8.1967 

•RIDAY 

N.I2 
'   28. 

53 

30.5 

XX.875 

o 

23 

29 

26.12 

8.8x83 

N.  2  20     Z.8 

X4.657 

0 

z  Z4  56.62 

a.x974 

N.I3 

5 

20.5 

IX.79X 

z 

23 

31 

39.16 

8. 3X^5 

2  34  40.3 

X4.6a7 

I 

z  Z7     8.49 

3.X983 

13 

17 

5.4 

XX. 705 

a 

23 

33 

52.10 

8.8X48 

2  49  Z7.0 

<4.595 

2 

z  Z9  20.40 

8.X988 

13 

28 

45.1 

XI. 6x8 

3 

23 

36 

4.94 

8.8X33 

3     3  51.7 

14.561 

3 

z  21  32.35 

8.X996 

13 

40 

19.6 

XX.53X 

4 

23 

38 

17.69 

8.3XX7 

3  x8  24.3 

X4.535 

4 

I  23  44.35 

3.3003 

13 

51 

48.8 

XI. 443 

5 

23 

40 

30.34 

8.  8X03 

3  32  54.7 

X4.489 

5 

I  25  56.39 

8.8OXX 

14 

3 

Z2.7 

XX.354 

6 

23 

42 

42.91 

3.8O88 

3  47  23.0 

X4.45a 

6 

z  28    8.48 

8.80x9 

14 

14 

31.3 

XX. 364 

7 

23 

44 

55.40 

8.3075 

4     I  49.0 

X4.4X3 

7 

z  30  20.62 

8.8087 

14 

25 

44.4 

IX. 173 

8 

23 

47 

7.81 

3.3063 

4  z6  Z2.6 

X4.37a 

8 

z  32  32.8Z 

3.8D36 

14 

36 

52.  z 

XX. 082 

9 

23 

49 

20.14 

8.8048 

4  30  33.7 

X4.331 

9 

I  34  45.05 

8.8O45 

14 

47 

54.3 

X0.990 

10 

23 

51 

32.39 

3.8O37 

4  44  52.3 

14. 288 

10 

X  36  57.35 

8.3054 

14 

58 

50.9 

X0.897 

zz 

23 

53 

44.58 

8.8087 

4  59     8.3 

X4.a43 

II 

z  39    9.70 

8.8063 

15 

9 

41.9 

X0.802 

Z2 

23 

55 

56.71 

8.80X6 

5  13  21.5 

14.X97 

12 

z  4z  22.11 

1.8073 

15 

20 

27.2 

XO.707 

13 

23 

58 

8.77 

8.8005 

5  27  32.0 

X4.X5X 

13 

1  43  34.58 

a.8083 

15 

31 

6.8 

X0.6X3 

14 

o 

0 

20.77 

8.X996 

5  41  39.6 

14.X03 

14 

I  45  47." 

8.3093 

15 

41 

40.7 

X0.5X7 

15 

o 

2 

32.72 

3.X987 

5  55  44.4 

14.054 

15 

I  47  59.69 

8.8X08 

15 

52 

8.8 

X0.430 

i6 

o 

4 

44.62 

8.X978 

6     9  46.1 

14.003 

16 

z  50  12.34 

S.8XX3 

16 

2 

31.1 

X0.332 

17 

o 

6 

56.46 

a.x97x 

6  23  44.7 

X3.95X 

17 

z  52  25.05 

8.8X34 

16 

12 

47.5 

X0.284 

i8 

0 

9 

8.27 

3.1964 

6  37  40.2 

X3.898 

18 

I  54  37.83 

•.ai35 

16 

22 

58.0 

XO.  Z25 

19 

o 

II 

20.03 

8.1957 

6  51  32.5 

X3.844 

19 

z  56  50.67 

8.3145 

16 

33 

2.5 

10. 025 

20 

o 

13 

31.75 

8.f95X 

7     5  21.5 

13.788 

20 

I  59     3.57 

8.8x56 

16 

43 

z.o 

9.935 

21 

o 

15 

43.44 

a.x94S 

7  19     7-x 

X3.731 

21 

2     z   16.54 

8.8x67 

Z6 

52 

53.5 

9.833 

22 

0 

17 

55.09 

3.X940 

7  32  49.2 

X3.67S  ' 

'    22 

2    3  29.57 

8.3x77 

17 

2 

39.8 

9.7aa 

23 

o 

20 

6.72 

3. 1936 

7  46  27.9 

13.6x5 

23 

2     5  42.67 

8.8x89 

17 

12 

20.  z 

9.619 

34 

o 

22 

18.32 

8. 1933 

N.  8    0    3.0 

XS.554 

24 

1 

2    7  55.84 

8.3301 

N.17 

21 

54.1 

9*  3x5 

XII. 
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i 

GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION, 

Hour. 

RiRht 

Diff.  for 

Declination. 

1 

J)iflF.  for 

Honr. 

Right 

DiS.  for 

Declinatioa 

Diff.  for 

Ascension. 

I  Minate. 

I  Minute. 

Ascension. 

I  Minate. 

I  Minute. 

SA 

TURDi^ 

lY  29. 

MONDAY  31. 

h 

m        a 

s 

e         »          V 

m 

h     m        s 

s 

• 

» 

m 

m 

0 

2 

7  55.84 

a.aaoi 

N.X7  ai  54.1 

9.515 

0 

3  55  39.03 

8.3603 

N.22 

49 

32.1 

3.978 

z 

2 

10     9.08 

a. 321a 

17  31  21.9 

9.4I8 

I 

3  57  54.65 

8.3603 

22 

53 

27.1 

3.856 

2 

2 

12   22.38 

a.aaas 

17  40  43.5 

9.307 

a 

4     0  10.27 

8.a6Q3 

22 

57 

14.8 

3.732 

3 

2 

14   35-76 

a.aa3S 

17  49  58.8 

9.2O8 

3 

4     2  25.89 

8.9603 

23 

0 

55.0 

3.606 

4 

2 

16   49.20 

2.2246 

17  59     7.8 

9.097 

4 

4     4  41.51 

8.3603 

23 

4 

27.8 

3.485 

5 

2 

19      2.71 

a. 2257 

18     8  10.4 

8.990 

5 

4     6  57.13 

8.  8603 

23 

7 

53.2 

3.363 

6 

2 

21    16.29 

a. 2269 

18  17     6.6 

8.883 

6 

4     9  12.75 

8.2602 

23 

II 

II. 2 

3.338 

7 

2 

23    29.94 

a.2280 

18  25  56.4 

8.776 

7 

4  II  28.36 

8.2600 

23 

14 

21.8 

3.1x5 

8 

2 

25   43.65 

2.2291 

18  34  39-7 

8.667 

8 

4  13  43.95 

8.8597 

23 

17 

25.0 

8. 991 

9 

2 

27    57.43 

2.2302 

18  43  16.5 

8.558 

9 

4  15  59.53 

8.8595 

23 

20 

20.7 

8.867 

lO 

2 

30    11.28 

2.2314 

18  51  46.7 

8.448 

10 

4  18  15.09 

8.8598 

23 

23 

9.0 

8.743 

II 

2 

32    25.20 

a.asas 

19     0  10.3 

8.339 

II 

4  20  30.64 

8.3589 

23 

25 

49.9 

8.6x9 

12 

2 

34  39.18 

2.2336 

19     8  27.4 

8.839 

12 

4  22  46. 16 

8.3584 

23 

28 

23.3 

8.495 

13 

2 

36  53.23 

a.2347 

19  16  37.8 

8.X18 

13 

4  25     1.65 

8.3580 

23 

30 

49.3 

8.372 

14 

2 

39     7-35 

a. 2359 

19  24  41.6 

8.007 

14 

4  27  17.12 

8.3575 

23 

33 

7.9 

8.347 

15 

2 

41  21.54 

a.a37o 

19  32  38.6 

7.894 

15 

4  29  32.55 

8.3568 

23 

35 

19.0 

8.133 

i6 

2 

43  35.79 

2.2381 

19  40  28.9 

7.783 

16 

4  31  47.94 

8.2563 

23 

37 

22.7 

8.000 

17 

2 

45  50-11 

2.2392 

19  48  12.4 

7.669 

17 

4  34     3.30 

8.3557 

23 

39 

19.0 

1.877 

i8 

2 

48     4.49 

2.2402 

19  55  49.2 

7.556 

18 

4  36  18.62 

8.3549 

23 

41 

7.9 

1.752 

19 

2 

50  18.93 

2.24x2 

20     3  19. 1 

7.441 

19 

4  38  33.89 

8.3541 

23 

42  49.3 

X.638 

20 

2 

52  33.43 

a. 2422 

20  10  42.1 

7.337 

20 

4  40  49.11 

8.3533 

23 

44 

23.3 

X.506 

21 

2 

54  48.00 

a. 8433 

20  17  58.3 

7.313 

21 

4  43     4.-28 

8.3524 

23 

45 

50.0 

Z.382 

22 

2 

57     2.63 

a. 2442 

20  25     7.6 

7.097 

22 

4  45  19.40 

8.3515 

23 

47 

9.2 

X.358 

23 

2 

59  17-31 

3.245a 

N.20  32  lO.O 

6.981 

23 

4  47  34-46 

8.3505 

N.23 

48 

21.0 

i.135 

S 

UNDA1 

^  30. 

TUESE 

)AY,  AI 

JGUST 

I. 

O 

I 

3 
3 

I  32.05 
3  46.85 

2.2462 
2.2472 

N.20  39     5.3 
20  45  53.7 

6.864 
6.748 

0 

4  49  49-46 

8.2495 

N.23 

49 

25-4 

X.0Z3 

2 

3 

6     1. 71 

a. 3481 

20  52  35.1 

6.632 

3 

3 

8  16.62 

a. 2489 

20  59     9-5 

6.514 

4 
5 

3 

10  31.58 

2.2498 

21     5  36.8 

6.397 

3 

12  46.60 

a.  2507 

21  II  57.1 

6.278 

PHASES 

OF  TI 

iE  MOON. 

6 
7 

3 
3 

15     1.66 
17  16.77 

2.3514 
8.3523 

21  18  10.2 
21  24  16.3 

6.x6o 
6.042 

8 

3 

19  31.93 

3.3530 

21  30  15.2 

5.922 

d 

h      m 

9 

3 

21  47-13 

8.8537 

21  36     6.9 

5.802 

• 

New  Moon 

•        •        • 

.   July 

7 

8  31.4 

10 

3 

24     2.37 

8.3544 

ai  41  51.4 

5.682 

3) 

First  Quarte 

r    •    • 

•     • 

. 

15   II    5Q.0 

II 

12 

3 
3 

26  17.66 
28  32.98 

3.2551 
8.3557 

21  47  28.8 

21    52    58.9 

5.562 
5.442 

0 

Full  Moon 

•     •     • 

•     • 

• 

22 

9  41.4 

13 

3 

30  48.34 

3.3563 

21    58    21.8 

5.32a 

c 

Last  Quarte 

r     .     • 

•     • 

• 

29 

0  42.4 

14 
15 

3 
3 

33     3.73 
35  19.15 

8.8567 
8.3573 

22      3    37.5 
22      8    45.9 

5. 201 
5.079 

i6 

3 

37  34.61 

3.3578 

22    13    47.0 

4.957 

d       b 

17 

3 

39  50.09 

3.3583 

22    18    40.8 

4.836 

c 

Apogee    •     , 

1     ■     • 

a          • 

July       10     4.3 

i8 

3 

42     5. 59 

3.3586 

22    23    27.3 
22    28      6.5 

4.714 

c 

Perigee   .     , 

t     •     • 

•          • 

• 

22    23.7 

19 

3 

44  21.12 

8.3590 

4.592 

20 
21 

3 
3 

46  36.67 
48  52.24 

a. 2593 
3.2597 

22    32    38.3 
22    37      2.8 

4.469 
4.347 

22 

3 

51     7.83 

3.3599 

22   41    20.0 

4.335 

1   *3 

3 

53  23.43 

3.2600 

22    45    29.8 

4*xoi 

'24 

3 

55  39.03 

3.3602 

N.22   49    32.1 

3.978 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
mth. 

Name  and  Direction 

Noon. 

P.L. 
of 

IIIJ>-    . 

P.L. 

of 

Vlh. 

P.L. 
of 

IXh. 

P.L. 

of 

Q 

of  Object 

Diff. 

Diff. 

DifL 

DifL 

• 

m 

•                 m 

•         r        m 

•      »      • 

I 

a  Aquilae 

W. 

83 

41    23 

3058 

85    10    24 

3068 

86  39  13 

3078 

88     7  49 

3090 

Fomalhaut 

W. 

58 

18    15 

Saig 

59  44     2 

3309 

61   10    0 

3303 

62  36     6 

3196 

a  Pegasi 

w. 

35 

56    58 

agGg 

37  27  49 

3933 

38  59     I 

2940 

40  30  29 

29129 

Aldebaran 

E. 

43 

45     6 

2649 

42     7  18 

2666 

40  29  53 

2685 

38  52  53 

3703 

Venus 

E. 

53 

7     5 

9986 

51  36  35 

3000 

50     6  22 

3013 

48  36  25 

3026 

Sun 

E. 

73 

39  28 

3894 

72     7     2 

2907 

70  34  52 

9930 

69     2  59 

3934 

2 

a  Aquilse 

W. 

95 

27  13 

3x53 

96  54  18 

3x68 

98  21     6 

3183 

99  47  36 

3198 

Fomalhaut 

W. 

69 

47  54 

3186 

71   14  20 

3187 

72  40  45 

3188 

74     7     8 

319X  , 

a  Pegasi 

W. 

48 

10  18 

2906 

49  42  29 

2906 

51   14  40 

2907 

52  46  50 

1 
2909 

Venus 

E. 

41 

10  43 

3090 

39  42  21 

3102 

38  14  14 

3x14 

36  46  21 

3126  • 

Sun 

E. 

61 

27  36 

9996 

59  57  18 

3007 

58  27  14 

30x9 

56  57  25 

3031 ! 

3 

Fomalhaut 

W. 

81 

17  59 

3214 

62  43  51 

3221 

84     9  35 

3228 

85  35  II 

3335  i 

a  Pegasi 

W. 

60 

26  56 

2924 

61  58  44 

2929 

63  30  26 

3934 

65      2      2 

3939  1 

Sun 

E. 

49 

31  52 

3087 

48     3  26 

3096 

46  35  12 

3x07 

45     7  II 

1 

31x8 

4 

Fomalhaut 

W. 

92 

40  50 

328b 

94     5  25 

3289 

95  29  49 

3300 

96  54    0 

3313  ^ 

a  Pegasi 

W. 

72 

38  18 

2968 

74     9  II 

3974 

75  39  56 

29S1 

77  10  33 

2987 

a  Arietis 

W. 

29 

3  49 

29x0 

30  35  55 

291X 

32     8     0 

3912 

33  40     3 

2916 

Sun 

E. 

37 

50  II 

3x67 

36  23  22 

3x77 

34  56  45 

3x86 

33  30  19 

3x95 

5 

a  Pegasi 

W. 

84 

41  35 

302X 

86  II  22 

3028 

87  41     0 

3034 

89  10  30 

3043 

a  Arietis 

W. 

41 

19  17 

2935 

42  50  52 

9039 

44   22    22 

3943 

45  53  46 

3949 

Sun 

E. 

26 

20  52 

3240 

24  55  30 

3349 

23   30    19 

3359 

22     5  19 

3367 

9 

Suh 

W. 

18 

16  xo 

3436 

19  37  46 

3437 

20   59   21 

3438 

22    20    54 

3440 

Mars 

E. 

38 

30  27 

3345 

37     7     7 

3351 

35  43  55 

3358 

34  20  51 

3367 

Spica 

E. 

77 

19  40 

3065 

75  50  47 

3068 

74  21  58 

3070 

72  53  12 

3073 

» 

Jupiter 

E. 

85 

34    4 

3093 

84     5  46 

3097 

82  37  33 

3101 

81     9  24 

3x03 

lO 

Sun 

W. 

29 

8  13 

3446 

30  29  37 

3447 

31  51     0 

3448 

33   12  22 

3448 

Spica 

E. 

65 

30     7 

3083 

64     I  37 

3084 

62  33     8 

3085 

61     4  40 

3086 

Jupiter 

E. 

73 

49  24 

3114 

72  21  32 

3115 

70  53  41 

3XX7 

69  25  52 

31x8 

II 

Sun 

W. 

39 

59  15 

3446 

41  20  40 

3444 

42  42     7 

3443 

44     3  36 

3440 

Spica 

E. 

53 

42  28 

3086 

52  14     I 

3085 

50  45  33 

3083 

49  17     3 

3082 

Jupiter 

E. 

62 

7     2 

3120 

60  39  17 

3x90 

59  II  32 

3x19 

57  43  46 

3XX9 

Antares 

E. 

99 

15    0 

3082 

97  46  29 

3081 

96  17  56 

3080 

94  49  22 

3078 

Saturn 

E. 

109 

42  21 

3060 

108  13  23 

3060 

106  44  24 

3058 

105  15  23 

3056 

12 

Sun 

W. 

50 

51  43 

3434 

52  13  32 

3430 

53  35  26 

3415 

54  57  25 

34x0 

Spica 

E. 

41 

54     2 

3070 

40  25  16 

3068 

38  56  27 

3064 

37  27  33 

3060 

Jupiter 

E. 

50 

24  36 

3111 

48  56  40 

3109 

47  28  41 

3107 

46     0  40 

3x04 

Antares 

E. 

87 

25  47 

3064 

85  56  53 

3060 

84  27  54 

3055 

82  58  49 

305X 

Saturn 

E. 

97 

49  35 

304a 

96  20  14 

3039 

94  50  49 

3034 

93  21  18 

3029 

13 

Sun 

W. 

61 

48  58 

3379 

63  II  39 

337X 

64  34  29 

336a 

65  57  29 

3354 

Regulus 

W. 

24 

42  42 

3106 

26  10  44 

3091 

27  39     5 

3075 

29     7  45 

3060 

Jupiter 

E. 

38 

39  42 

3089 

37  II   19 

3087 

35  42  53 

3084 

34  14  24 

3082 

Antares 

E. 

75 

31  52 

3022 

74     2     6 

3014 

72  32  11 

3007 

71     2     7 

3000 

Saturn 

E. 

85 

52     7 

3000 

84  21  54 

3993 

82  51  33 

2986 

81  21     3 

3978 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

-4 

P.L. 

P.L. 

P.L. 

P.L. 

og 

Name  and  Direction    1 

Midnight 

of 

XVh. 

of 

XVI I  Ih. 

of 

XXIb. 

of 

Q 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

m        t        m 

•       »       • 

•      9 

m 

•       »     » 

I 

a  Aquilse 

W. 

89    36    II 

310X 

91     4  19 

31x3 

92  32 

13 

3X96 

93  59  51 

3x39 

Fomalhaut 

W. 

64      2    20 

319a 

65  28  39 

3x88 

66  55 

2 

3186 

68  21  28 

3x86 

a  Pegasi 

W. 

42       2    II 

9921 

43  34     3 

29x5 

45     6 

3 

29x0 

46  38    9 

2908 

Aldebaran 

E. 

37  16  17 

VJTl 

35  40     7 

3743 

34     4 

24 

3764 

32  29     9 

2786 

Venus 

E. 

47     6  45 

3039 

45  37  21 

3052 

44     8 

13 

30^5 

42  39  20 

3078 

Sun 

E. 

67  31  23 

3946 

66     0     3 

2958 

64  28 

58 

WX 

62  58     9 

9984 

2 

a  Aquilae 

W. 

loi   13  48 

3ax4 

102  39  40 

323X 

104     5 

13 

3248 

105  30  25 

3266 

Fomalhaut 

W. 

75  33  28 

3x94 

76  59  44 

3198 

78  25 

55 

3204 

79  52    0 

3209 

a  Pegasi 

W. 

54  18  58 

9911 

55  51     3 

99x3 

57  23 

5 

29x6 

58  55     3 

2920 

Venus 

E. 

35  18  43 

3138 

33  51   19 

3x48 

32  24 

8 

3x60 

30  57  " 

3x72 

Sun 

E. 

55  27  51 

3043 

53  58  31 

3053 

52  29 

24 

3<«5 

51     0  31 

3076 

3 

Fomalhaut 

W. 

87     0  39 

3243 

88  25  57 

3S52 

89  51 

5 

32G0 

91  16    3 

3270 

a  Pegasi 

W. 

66  33  31 

3945 

68     4  53 

2950 

69  36 

9 

9956 

71     7  17 

9962 

Sun 

E. 

43  39  23 

3x38 

42  II  47 

3x38 

40  44 

23 

3x48 

39  17  " 

3x58 

4 

Fomalhaut 

W. 

98  17  58 

3323 

99  41  43 

3336 

loi     5 

13 

3349 

102  28  28 

3362 

a  Pegasi 

W. 

78  41     2 

«993 

80  II  23 

3001 

81  41 

35 

3007 

83  II  39 

30x4 

a  Arietis 

W. 

35  12     2 

29x8 

36  43  58 

2922 

38  15 

49 

2933 

39  47  36 

2930 

Sun 

E. 

32     4     4 

3«H 

30  38     0 

3214 

29  12 

7 

3222 

27  46  24 

3a3X 

5 

a  Pegasi 

W. 

90  39  51 

3049 

92     9     3 

3056 

93  38 

7 

3063 

95     7     2 

307X 

a  Arietis 

W. 

47  25     3 

2954 

48  56  14 

2959 

50  27 

18 

2964 

51  58  16 

2969 

Sun 

E. 

20  40  29 

3276 

19  15  50 

3286 

17  51 

22 

3295 

16  27     5 

3304 

9 

Sun 

W. 

23  42  25 

3442 

25     3  54 

3443 

26  25 

22 

3445 

27  46  48 

3446 

Mars 

E. 

32  57  57 

3376 

31  35  13 

3385 

30  12 

39 

3394 

28  50  16 

3405 

Spica 

E. 

71  24  30 

3076 

69  55  51 

3078 

68  27 

14 

3079 

66  58  39 

3082 

Jupiter 

E. 

79  41   18 

3106 

78  13  16 

3x08 

76  45 

16 

3XX0 

75  17  19 

3x19 

lO 

Sun 

W. 

34  33  44 

3448 

35  55     6 

3448 

37  16 

28 

3447 

38  37  51 

3446 

Spica 

E. 

59  36  13 

3087 

58     7  47 

3087 

56  39 

21 

3087 

55  10  55 

3086 

Jupiter 

E. 

67  58     4 

31x9 

66  30  i8 

31x9 

65     2 

32 

3X90 

63  34  47 

3x20 

II 

Sun 

W. 

45  25     7 

3438 

46  46  41 

3435 

48     8 

18 

3431 

49  29  59 

3429 

Spica 

E. 

47  48  32 

3081 

46  19  59 

3078 

44  51 

23 

3076 

43  22  44 

3073 

Jupiter 

E. 

56  15  59 

3xx8 

54  48  II 

3x16 

53  20 

21 

3XX5 

51  52  30 

3XX3 

Antares 

E. 

93  20  45 

3076 

91   52     6 

3073 

90  23 

23 

3070 

88  54  37 

3067 

Saturn 

E. 

103  46  19 

3054 

102  17  13 

3P52 

100  48 

4 

3048 

99  18  51 

3046 

12 

Sun 

W. 

56  19  30 

3405 

57  41  41 

3399 

59     3 

59 

3392 

60  26  25 

3386 

Spica 

E  . 

35  58  34 

3056 

34  29  31 

3052 

33     0 

22 

3047 

31  31     8 

3042 

Jupiter 

E  . 

44  32  35 

3x01 

43     4  27 

3099 

41  36 

16 

3096 

40     8     I 

3092 

Antares 

E. 

81  29  39 

3046 

80     0  23 

3040 

78  31 

0 

3034 

77     I  30 

3028 

Saturn 

E. 

91  51  41 

3024 

90  21  58 

3018 

88  52 

8 

30x3 

87    22    II 

3007 

13 

Sun 

W. 

67  20  38 

3345 

68  43  58 

3336 

70     7 

28 

3325 

71    31    10 

33x6 

Regulus 

W. 

30  36  43 

3047 

32     5  58 

3034 

33  35 

29 

3020 

35     5  17 

3007 

Jupiter 

E. 

32  45  52 

3080 

31   17  18 

3078 

29  48 

41 

3076 

28  20     2 

3075 

Antares 

E. 

69  31  54 

2991 

68     I  30 

2983 

66  30 

56 

2974 

65     0  II 

2965 

Saturn 

E. 

79  50  23 

2970 

78  19  33 

2962 

76  48 

32 

2953 

75  17  20 

2943 

124 


JULY,  1899. 


XV. 


GHRRNWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

P.L. 

P.L 

P.L. 

P.L. 

Name  and  Direction    | 

Noon. 

of 

IIIlU 

of 

Vlh. 

of 

IXh. 

of 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

•        r        m 

•         »         m 

• 

m 

• 

»          m 

H 

Sun 

W. 

72  55     3 

3305 

74  19     9 

3994 

75  43 

27 

3383 

77 

7  59 

3370  1 

Regulus 

w. 

36  35  21 

3993 

38     5  42 

3981 

39  36 

19 

8967 

41 

7  13 

3954 

Antares 

E. 

63  29  14 

a955 

61  58     5 

2945 

60  26 

43 

3934 

58 

55     7 

3924 

Saturn 

E. 

73  45  56 

3934 

72  14  20 

3924 

70  42  31 

891 8 

69 

10  28 

2902 

15 

Sun 

W. 

84  14  24 

3*)3 

85  40  30 

3189 

87     6 

52 

3x74 

88 

33  32 

315S 

Regulus 

W. 

48  46     3 

3883 

50  18  43 

8869 

51  51 

42 

8853 

53 

25     I 

2838 

Mars 

W. 

30  33  34 

3157 

32    0  35 

3x36 

33  28 

I 

31x5 

34 

55  52 

3096 

Antares 

E. 

51   13  32 

0863 

49  40  26 

8850 

48     7 

3 

8836 

46 

33  22 

3823 

Saturn 

E. 

61  26  37 

3843 

59  53     3 

8838 

58  19 

12 

88x5 

56 

45     4 

8601 

a  Aquilae 

E. 

104     8     3 

3368 

102  45  10 

3349 

loi  21 

55 

3339 

99 

58  17 

33x0 

1 

16 

Sun 

W. 

95  51  40 

3077 

97  20  18 

3059 

98  49 

18 

3O4X 

100 

18  40 

1 
3023 

Regulus 

W. 

61  16  37 

8758 

62  52     0 

374  X 

64  27 

45 

8734 

66 

3  53 

3707 

Mars 

W. 

42  21  12 

^997 

43  51  29 

3977 

45  22 

II 

«957 

46 

53  18 

2937 

Antares 

E. 

38  40  24 

8750 

37     4  50 

3735 

35  28 

56 

87x9 

33 

52  41 

2704 

Saturn 

E. 

48  49  38 

8726 

47  13  33 

87x0 

45  37 

7 

8695 

44 

0  20 

367H 

a  Aquilae 

E. 

92  54  43 

3880 

91  28  58 

3»3 

90     2 

52 

3x87 

88 

36  27 

3170 

17 

Sun 

W. 

107  51   12 

8989 

109  22  54 

89x0 

"0  55 

0 

8890 

112 

27  32 

3870 

Regulus 

W. 

74  10  24 

8618 

75  48  55 

t599 

77  27 

52 

3580 

79 

7  14 

2561 

• 

Mars 

W. 

54  35  10 

8837 

56     8  50 

38x7 

57  42 

56 

8797 

59 

17  28 

3776 

Spica 

W. 

20     8  39 

8640 

21  46  40 

a6i6 

23  25 

13 

3594 

25 

4  16 

2572 

a  Aquilae 

E. 

81  19  40 

3096 

79  51  26 

3084 

78  22 

57 

3078 

76 

54  13 

3060 

Fomalhaut 

E. 

107     2  29 

3099 

105  34  18 

3073 

104     5  35 

3047 

102 

36  21 

3023 

18 

Sun 

W. 

120  16  34 

8771 

121  51  40 

8750 

123  27 

13 

873X 

125 

3  12 

87x0 

Regulus 

W. 

87  30  34 

8467 

89  12  33 

3448 

90  54 

59 

8430 

92 

37  51 

84IX 

Mars 

W. 

67  i6  52 

8^5 

68  54     6 

a655 

70  31 

47 

8634 

72 

9  56 

8614 

Spica 

W. 

33  27     0 

8467 

35     8  59 

3447 

36  51 

27 

8486 

38 

34  23 

340S 

Jupiter 

W. 

25  16     7 

3580 

26  55  30 

3550 

28  35 

34 

8533 

30 

16   17 

3494 

a  Aquilae 

E. 

69  27  21 

3018 

67  57  30 

30x8 

66  27 

32 

3009 

64 

57  30 

3007  1 

Fomalhaut 

E. 

95     2  46 

agu9 

93  30  39 

8889 

91  58 

6 

8869 

90 

25     7 

8850 

19 

Mars 

W. 

80  27  27 

8517 

82     8  17 

3497 

83  49 

34 

2479 

85 

31   17 

8460 

Spica 

W. 

47  16     3 

83x8 

49     I  45 

«93 

50  47 

55 

8375 

52 

34  31 

3357 

Jupiter 

W. 

38  49     0 

a373 

40  33  13 

8353 

42  17 

56 

a33x 

44 

3   10 

83x1 

a  Aquilae 

E. 

57  27  39 

3031 

55  58     5 

3044 

54  28 

47 

So6x 

52 

59  50 

3083 

Fomalhaut 

E. 

82  34  27 

3769 

80  59  18 

«755 

79  23 

51 

«743 

77 

48     8 

8732 

a  Pegasi 

E. 

I02  14     3 

3443 

100  31  30 

2424 

98  48 

29 

•405 

97 

5     I 

8386 

20 

Mars 

W. 

94    6    9 

a375 

95  50  19 

8359 

97  34 

53 

*344 

99 

19  48 

«330 

Spica 

W. 

61  33  57 

8174 

63  23     4 

8159 

65  12 

34 

8143 

67 

2  27 

3130 

Jupiter 

W. 

52  56  25 

88x9 

54  44  24 

3803 

56  32 

48 

8x86 

58 

21  36 

8173 

Fomalhaut 

E. 

69  46  30 

8698 

68     9  48 

8697 

66  33 

4 

8698 

64  56  21 

3701 

a  Pegasi 

E. 

88  21  19 

8303 

86  35  24 

8388 

84  49 

7 

«74 

83 

2  30 

S861 

21 

Spica 

W. 

76  17     3 

8066 

78     8  55 

ao55 

80     I 

4 

*H4 

81 

53  29 

«>35 

Jupiter 

W. 

67  31     2 

8tOS 

69  21  54 

3093 

71   13 

4 

8083 

73 

4  30 

3073 

Antares 

W. 

30  46  12 

8O78 

32  37  45 

8065 

34  29 

38 

«>53 

36 

21  49 

«043 

Fomalhaut 

E. 

56  54  52 

8756 

55  19  26 

3778 

53  44 

29 

8803 

52 

»o     5 

3835 

a  Pegasi 

E. 

74    4  56 

8808 

72  x6  41 

8«>X 

70  28 

15 

8X94 

68 

39  39 

3188 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L 

P.  L. 

P.  L. 

P.L. 

Day  of 
Monti 

Name  and  Direction 
of  Object 

Midnight 

of 
Diff. 

XVh. 

of 
Diff. 

XVIIIh- 

of 
Diff. 

XXI^ 

of 
Diff. 

• 

m 

e        *        ■• 

• 

m 

• 

m 

14 

Sun 

W. 

78  32 

46 

3258 

79  57  47 

3245 

81   23 

3 

3231 

82  48 

35 

32x7 

Regulus 

W. 

42  38 

24 

2940 

44     9  52 

2926 

45  41 

38 

29x2 

47  13 

41 

2898 

Antares 

E. 

57  23 

18 

291a 

55  51   14 

2f;OI 

54  18 

56 

2888 

52  46 

22 

2876 

Saturn 

E. 

67  38 

12 

2»9I 

66     5  41 

288. 

64  32 

56 

2867 

62  59 

55 

2854' 

15 

Sun 

W. 

90     0 

3^ 

3143 

91  27  49 

3127 

92  55 

26 

31x0 

94  23 

23 

3094 

Regulus 

W. 

54  58 

39 

2823 

56  32  37 

2807 

58     6 

56 

2791 

59  41 

36 

2775 

Mars 

W. 

36  24 

7 

3075 

37  52  47 

3056 

39  21 

51 

3036 

40  51 

19 

3016 

Antares 

E. 

44  59 

24 

2808 

43  25     7 

2795 

41   50 

32 

2780 

40  15 

38 

2765 

Saturn 

E. 

55   10 

37 

2786 

53  35  5^ 

2772 

52     0 

47 

2757 

50  25 

--3 

2741 

a  Aquilae 

E. 

98  34 

17 

3291 

97     9  55 

3273 

95  45 

12 

3253 

94  20 

8 

3237 

16 

Sun 

W. 

lOI   48 

24 

3005 

103   18  31 

2986 

104  49 

I 

2967 

106  19 

55 

2949 

Regulus 

W. 

67  40 

23 

2689 

69  17  17 

2672 

70  54 

35 

2654 

72  32 

17 

2635 

Mars 

W. 

48  24 

50 

2917 

49  56  47 

2898 

51  29 

9 

2877 

53     1 

57 

2858 

Antares 

E. 

32  16 

6 

26S8 

30  39  10 

2672 

29     I 

53 

'657 

27  24 

15 

2641 

Saturn 

E. 

42  23 

II 

2662 

40  45  40 

2646 

39     7 

47 

2629 

37  29 

31 

26x2 

a  Aquilse 

E. 

87     9 

42 

3155 

85  42  39 

3x39 

84  15 

17 

3124 

82  47 

37 

3XX0 

17 

Sun 

W. 

114     0 

29 

2850 

115  33  52 

2831 

117     7 

40 

28x1 

118  41 

54 

279X 

Regulus 

W. 

80  47 

2 

a543 

82  27  15 

2524 

84    7 

55 

2505 

85  49 

I 

2486 

Mars 

W. 

60  52 

27 

8756 

62  27  52 

2735 

64    3 

45 

27x5 

65  40 

5 

2695 

Spica 

W. 

26  43 

50 

asso 

28  23  54 

2529 

30    4 

27 

2508 

31  45 

29 

2487 

a  Aquilse 

E. 

75  25 

14 

3049 

73  56     2 

3040 

72  26 

39 

303X 

70  57 

5 

3023 

Fomalhaut 

E. 

loi     6 

37 

ayJW 

99  36  23 

V75 

98     5 

39 

2952 

96  34 

26 

2931 

18 

Sun 

W. 

126  39 

38 

3691 

128  16  30 

2672 

129  53 

48 

2652 

131  31 

32 

2632 

Regulus 

W. 

94  21 

10 

2392 

96     4  56 

2374 

97  49 

8 

2356 

99  33 

46 

2337 

Mars 

W. 

73  48 

32 

2594 

75  27  35 

2574 

77     7 

6 

2555 

78  47 

3 

2535 

Spica 

w. 

40  17 

47 

3387 

42     I  40 

2368 

43  46 

0 

2349 

45  30 

48 

2331 

Jupiter 

w. 

31  57 

39 

0468 

33  39  37 

4443 

35  22 

II 

2419 

37     5 

19 

2396 

a  Aquilae 

E. 

63  27 

26 

3007 

61   57  22 

3009 

60  27 

21 

30x4 

58  57 

25 

3022 

Fomalhaut 

E. 

88  51 

44 

0831 

87  17  57 

28x5 

85  43 

48 

2798 

84     9 

18 

2782 

19 

Mars 

W. 

87  13 

26 

3443 

88  56     0 

2425 

90  38 

59 

2408 

92  22 

22 

• 
2391 

Spica 

W. 

54  21 

34 

2240 

56     9     2 

22S3 

57  56  56 

8206 

59  45 

14 

2x90 

Jupiter 

W. 

45  48 

53 

2291 

47  35     5 

2272 

49  21 

45 

«54 

51     8 

52 

2237 

a  Aquilse 

E. 

51  31 

20 

3109 

50     3  21 

3139 

48  35 

59 

3176 

47     9 

21 

3220 

Fomalhaut 

E. 

76  12 

10 

8722 

74  36     0 

2713 

72  59 

38 

2707 

71  23 

7 

8702 

a  Pegasi 

E. 

95  21 

6 

2368 

93  36  46 

«35« 

91  52 

I 

2335 

90     6 

52 

8318 

20 

Mars 

W. 

loi     5 

4 

2315 

102  50  41 

2302 

104  36 

37 

8289 

106  22 

52 

2278 

Spica 

W. 

68  52 

41 

2II5 

70  43  17 

2102 

72  34 

13 

2089 

74  25 

29 

2077 

Jupiter 

W. 

60  10 

46 

2157 

62     0  19 

2143 

63  50 

13 

2129 

65  40 

28 

2XX6 

Fomalhaut 

E. 

63  19 

42 

2706 

61  43   10 

2713 

60     6 

48 

2725 

58  30 

41 

2738 

a  Pegasi 

E. 

81  15 

33 

2249 

79  28  18 

2237 

77  40 

46 

2227 

75  52 

58 

2217 

21 

Spica 

W. 

83  46 

8 

2026 

85  39     I 

2018 

87  32 

7 

20x0 

89  25 

25 

•004 

Jupiter 

W. 

74  56 

12 

2063 

76  48     8 

2055 

78  40 

16 

2048 

80  32 

36 

204X ! 

Antares 

W. 

38  14 

16 

2033 

40     6  58 

2024 

41   59 

55 

20X6 

43  53 

4 

2009 

Fomalhaut 

E. 

50  36 

22 

2870 

49     3  25 

29x2 

47  31 

22 

296X 

46     0 

20 

SOI8 

a  Pegasi 

E. 

66  50 

54 

2184 

65     2     3 

2182 

63  13 

8 

2x80 

61  24 

II 

2x80 
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XVII. 


• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCF^S. 

• 

Name  and  Direction 

Noon« 

P.L. 

of 

Illb. 

P.L. 
of 

Vlh. 

P.U 
of 

IX^ 

P.L 

of 

^ 

of  Object 

DiflL 

Diff. 

DilE. 

Diff. 

• 

t         m 

•        t        m 

e        * 

m 

0         t         m 

29 

Spica 

W. 

91 

18  53 

1998 

93  X2  30 

1993 

95     6 

15 

X989 

97    0    7 

X986 

Jupiter 

W. 

82 

25     7 

»35 

84  17  47 

3Q30 

86  10 

35 

303S 

88     3  30 

3032 

Antares 

w. 

45 

46  25 

9003 

47  39  56 

X997 

49  33 

35 

X992 

51  27  22 

1987 

Saturn 

w. 

35 

53  33 

I99I 

37  47  21 

1985 

39  41 

19 

X98X 

41  35  24 

1976 

a  Pegasi 

E. 

59 

35  13 

Si8x 

57  46  17 

3x84 

55  57 

26 

3X88 

54     8  41 

3X95 

a  Arietis 

E. 

lOI 

59  42 

20x6 

100     6  33 

aoxx 

98  13 

16 

3007 

96  19  52 

3003 

23 

Antares 

W. 

60 

57  26 

1981 

62  51  31 

1981 

64  45 

35 

1983 

66  39  36 

1986 

Saturn 

W. 

51 

7     3 

1968 

53     I  28 

X969 

54  55 

51 

X970 

56  50  le 

X973 

a  Arietis 

E. 

86 

51  50 

1997 

84  58  II 

1998 

83     4 

33 

90UU 

81  10  58 

3003 

24 

Antares 

W. 

76 

8  19 

2009 

78     I  39 

30X6 

79  54 

48 

3034 

81  47  45 

3033 

Saturn 

W. 

66 

20  34 

1996 

68  14  14 

3003 

70     7 

43 

30XX 

72     I     0 

90x9 

a  Arietis 

E. 

71 

44  38 

2030 

69  51  50 

«g7 

67  59 

13 

3045 

66     6  49 

2055 

Aldebaran 

E. 

104 

37  38 

3043 

102  45     9 

2048 

100  52 

50 

9055 

99     0  42 

•063 

25 

Saturn 

W. 

81 

23  51 

3070 

83  15  36 

2083 

85     7 

3 

3094 

86  58  II 

3107 

a  Aquilx 

W. 

44 

0  48 

3198 

45  27     0 

3x38 

46  54 

24 

3088 

48  22  48 

3046 

a  Arietis 

E. 

56  48  46 

3X71 

54  58     4 

3134 

53     7 

42 

3139 

51   17  42 

3153 

Aldebaran 

E. 

89 

43  28 

3113 

87  52  49 

3X36 

86     2 

29 

3x38 

84  12  28 

3X5X 

26 

a  Aquilx 

W. 

55 

55  31 

99x5 

57  27  31 

29OX 

58  59  48 

3891 

60  32  18 

3883 

a  Arietis 

E. 

42 

13  35 

3337 

40  26     3 

2257 

38  39 

0 

3377 

36  52  26 

3398 

Aldebaran 

E. 

75 

7  35 

2334 

73  19  43 

2240 

71  32 

15 

3356 

69  45  II 

3379 

Sun 

E. 

129 

8     3 

3489 

127  26  35 

2506 

125  45 

30 

3533 

124     4  47 

«5S8 

27 

a  Aquilse 

W. 

68 

16   22 

3877 

69  49  10 

388X 

71  21 

53 

3887 

72  54  29 

9894 

Fomalhaut 

W. 

43 

51  54 

3365 

45  14  50 

3319 

46  38 

39 

3380 

48     3  14 

3347 

Aldebaran 

E. 

60 

56     7 

3361 

59  II  36 

3380 

57  27 

32 

2398 

55  43  55 

84x7 

Sun 

E. 

"5 

47     5 

3625 

114     8  44 

a643 

112  30 

48 

fl66x 

no  53  16 

9680 

28 

0  Aquilae 

W. 

80 

34  48 

2944 

82     6  II 

a957 

83  37 

18 

a97x 

85     8     7 

998s 

Fomalhaut 

W. 

55 

14     2 

3148 

56  41    13 

3x38 

58    8 

37 

3x30 

59  36  10 

SX3S 

Aldebaran 

E. 

47 

12  43 

25x7 

45  31  53 

3538 

43  51 

33 

SS59 

42  II  42 

9s8x 

Venus 

E. 

89 

20     8 

2859 

87  46  57 

2879 

86  14 

II 

8897 

84  41  48 

3916 

Sun 

E. 

102 

51  42 

2771 

loi   16  36 

3788 

99  41 

53 

9807 

98     7  34 

983S 

29 

Fomalhaut 
a  Pegasi 

W. 
W. 

66 
45 

54  49 
10  52 

3133 

3853 

68  22  31 
46  44  13 

3x37 
2853 

69  50 
48  17 

8 
32 

SX3I 
8856 

71  17  40 
49  50  47 

SI36 

9860 

Venus 

E. 

77 

5  43 

3006 

75  35  38 

3023 

74     5 

54 

304X 

72  36  32 

SO58 

Sun 

E. 

90 

21  44 

3912 

88  49  41 

3930 

87  18 

0 

•946 

85  46  40 

9964 

30 

Fomalhaut 

W. 

78 

33  26 

3174 

80     0     6 

3x83 

81  26 

36 

3193 

82  52  54 

S302 

0  Pegasi 

W. 

57 

35  28 

389X 

59     7  59 

3898 

60  40 

21 

89^ 

62  12  32 

99x4 

Venus 

E. 

65 

14  51 

3x40 

63  47  30 

3x56 

62  20 

28 

tin 

60  53  45 

3x87 

Sun 

E. 

78 

15     9 

3043 

76  45  50 

3058 

75  16 

49 

3073 

73  48     7 

SO87 

31 

Fomalhaut 

W. 

90 

I   17 

3359 

91  26  17 

337X 

92  5» 

a 

9284 

94  15  32 

SI96 

a  Pegasi 

W. 

69 

50  4^ 

2958 

71  21  54 

3966 

72  52 

49 

2975 

74  23  33 

9984 

a  Arietis 

W. 

26 

14   16 

3914 

27  46  17 

3916 

29  18 

16 

3919 

30  50  II 

•999 

Venus 

E  . 

53 

44  33 

3259 

52   19  33 

3271 

50  54 

48 

3384 

49  30  18 

3998 

Sun 

E. 

66 

28  55 

3157 

65     I  54 

3x69 

63  35 

8 

3x83 

62     8  38 

Sx»« 

XVIII. 
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GREENWICH  MEAN  TIME. 

. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Midnight 

P.I* 

of 

Diff. 

XVb. 

P.I* 

of 

Diff. 

XVIIIJ>- 

P.  L. 

of 

Diff 

XXJh 

> 

P.  I. 

of 

Diff 

m        f       m 

•         t       m 

m        t       m 

•      9 

m 

22 

Spica 

W. 

98  54     4 

1982 

100  48     6 

1981 

102   42    10 

1980 

104  36 

16 

X979 

Jupiter 

w. 

89  56  30 

3019 

91  49  34 

2017 

93  42  42 

2016 

95  35 

51 

20x5 

Antares 

w. 

53  21  16 

1985 

55  15  14 

1982 

57     9  16 

X98X 

59     3 

20 

X980 

Saturn 

w. 

43  29  36 

1973 

45  23  53 

1970 

47  18  14 

X968 

49  12 

38 

Z968 

a  Pegasi 

E. 

52  20     6 

3M3 

50  31  43 

3314 

48  43  37 

2228 

46  55 

51 

2244 

a  Arietis 

E. 

94  26  22 

2000 

92  32  48 

1998 

90  39  10 

X996 

88  45 

30 

1996 

23 

Antares 

W. 

68  33  33 

X989 

70  27  25 

X993 

72   21    II 

1998 

74  14  49 

2003 

Saturn 

W. 

58  44  29 

X976 

60  38  41 

198X 

62   32  46 

1985 

64  26 

44 

X990 

a  Arietis 

E. 

79  17  28 

9006 

77  24     3 

301 Z 

75  30  46 

90X6 

73  37 

37 

9023 

24 

Antares 

W. 

83  40  29 

9041 

85  32  59 

3051 

87  25  14 

9061 

89  17 

13 

9079 

Saturn 

W. 

73  54     4 

sos8 

75  46  54 

9038 

77  39  29 

9048 

79  31 

48 

2059 

a  Arietis 

E. 

64  14  40 

2064 

62  22  46 

3075 

60  31     8 

9086 

58  39 

48 

2098 

Aldebarai] 

E. 

97     8  46 

8073 

95  17    4 

9081 

93  25  36 

9099 

91  34 

24 

2x02 

25 

Saturn 

W. 

88  48  59 

azaz 

90  39  26 

ax34 

92  29  33 

tX49 

94  19 

18 

2x63 

a  Aquilse 

W. 

49  52     4 

3009 

51  22     5 

9980 

52  52  43 

2954 

54  23 

53 

2932 

a  Arietis 

E. 

49  28     4 

3169 

47  38  49 

9183 

45  49  59 

9909 

44     I 

34 

32x9 

Aldebaran 

E. 

82   22   47 

3x65 

80  33  26 

9179 

78  44  27 

9194 

76  55 

50 

3308 

26 

a  Aquilae 

W. 

62     4  59 

3877 

63  37  47 

9875 

65  10  38 

2874 

66  43 

30 

3874 

a  Arietis 

E. 

35     6  24 

3390 

33  20  54 

«S44 

31  35  58 

2368 

29  51 

37 

2394 

Aldebaran 

E. 

67  58  31 

3289 

66  12  16 

a307 

64  26  27 

2325 

62  41 

4 

2343 

Sun 

E. 

122  24  27 

3556 

120  44  31 

357a 

119    4  58 

2590 

H7  25 

49 

3G08 

27 

a  Aquilx 

W. 

74  26  56 

390X 

75  59  13 

99>z 

77  31  18 

3921 

79     3 

10 

3933 

Fomalhaut 

W. 

49  28  28 

3220 

50  54  14 

3195 

52  20  29 

3177 

53  47 

6 

3x6z 

Aldebaran 

E. 

54     0  45 

2437 

52  18     3 

9456 

50  35  48 

3476 

48  54 

I 

2497 

Sun 

£. 

109  16     9 

2698 

107  39  26 

97x6 

106    3     7 

2734 

104  27 

12 

8753 

28 

a  Aquils 

W. 

86  38  39 

3000 

88     8  52 

S013 

89  38  46 

303X 

91     8 

20 

3047 

Fomalhaut 

W. 

61     3  49 

3122 

62  31  32 

3x19 

63  59  18 

3x19 

65  27 

4 

SX30 

Aldebaran 

E. 

40  32  21 

3603 

38  53  30 

9696 

37  15  II 

3650 

35  37 

24 

2675 

Venus 

E. 

83     9  49 

fl934 

81  38  13 

99Sa 

80     7     0 

9970 

78  36 

10 

2989 

Sun 

E. 

96  33  38 

3843 

95    0    6 

•8G0 

93  26  56 

9878 

91  54 

9 

2895 

29 

Fomalhaut 

W. 

72  45    6 

3143 

74  12  24 

3x49 

75  39  34 

3x57 

77     6 

35 

3165 

a  Pegasi 

W. 

51  23  57 

2865 

52  57     I 

9870 

54  29  58 

9876 

56     2 

47 

2883 

Venus 

E. 

71     7  31 

3075 

69  38  51 

309X 

68  10  31 

3x08 

66  42 

31 

3124 

Sun 

E. 

84  15  42 

3980 

82  45    4 

9996 

81  14  46 

3019 

79  44  48 

3027 

30 

Fomalhaut 

W. 

84  19     X 

3ai3 

85  44  55 

3994 

87  10  36 

3336 

88  36 

3 

3247 

a  Pegasi 

W. 

63  44  33 

2923 

65  16  23 

9931 

66  48     2 

3940 

68  19 

30 

2948 

Venus 

E. 

59  27  20 

S202 

58     I  13 

33x6 

56  35  23 

323X 

55     9 

50 

3244 

Sun 

E. 

72  19  42 

3102 

70  51  35 

3116 

69  23  45 

3130 

67  56 

12 

3x43 

31 

Fomalhaut 

W. 

95  39  48 

3310 

97     3  48 

3323 

98  27  33 

3337 

99  51 

2 

3351 

a  Pegasi 

W. 

75  54     6 

29S» 

77  24  28 

300Z 

78  54  39 

30x0 

80  24 

39 

3018 

a  Arietis 

W. 

32    22      2 

2925 

33  53  49 

2930 

35  25  30 

3935 

36  57 

5 

2940 

Venus 

E. 

48     6     4 

3310 

46  42     4 

3323 

45  18  19 

333S 

43  54 

48 

3346 

Sun 

E. 

60  42  22 

3307 

59  16  21 

3218 

57  50  33 

3230 

56  24 

59 

394X 
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AT  GREENWICH  APPARENT  NOON. 


i 

I 


Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

sc/j\r. 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

sc/j\r. 

Mon. 

• 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 
Thur. 

Frid. 


4 

a 

o 


o 


I 

2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 
14 
15 

i6 

17 

i8 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

3C 
3J 

32 


THE  SUN'S 


Apparent 
Right  Ascension. 


m 


8  45  38.46 

8  49  31.21 

8  53  23.36 

8  57  1493 

9  I  590 
9  4  56.27 

9  8  46.05 

9  12  35.24 

9  16  23.83 

9  20  11.84 

9  23  59.26 

9  27  46.09 

9  31  32.36 

9  35  18.06 

9  39  3-19 

9  42  47.78 

9  46  31.84 

9  50  1537 

9  53  58.39 

9  57  4092 

10  I  22.97 

10  5  4-55 

10  8  45.69 

10  12  26.40 

10  16  6.69 

10  19  46.60 

10  23  26.12 

10  27  5.29 

10  30  44.11 

10  34  22.60 

10  38  0.78 

10  41  38.66 


Diff.  for 
X  Hour. 


■ 
9.710 

9.685 

9.661 

9.636 
9.6 1 1 
9.586 

9.562 

9-537 
95" 

9.488 
9.464 
9.440 

9.416 
9.392 
9.369 

9.347 
9.325 
9.303 

9.281 
9.261 
9.24a 

9.223 
9.205 
9.188 

9.171 
9.155 
9.139 

9.125 
9.IXX 
9.098 
9.085 

9.072 


Apparent 
Declination. 


o   »   • 
N.18   I  22.5 
746  6.5 

7  30  33  o 

7  14  42.5 
6  58  35- 1 
6  42  11.3 

6  25  31.2 

6  835.3 
5  51  23.9 

5  33  57.3 
5  i6  15.8 

4  58  19-8 

440  9.4 
4  21  45.2 
4  3  7.4 

3  44  16.3 

3  25  I2.I 

3  5  55-2 

2  46  26.0 
2  26  44.6 
2  6  51.3 

I  46  46.6 
I  26  30.6 
I  6  3.6 

o  45  26.0 
o  24  38.1 
o  3  40.1 

9  42  32.4 
9  21  15.4 

8  59  49-2 
8  38  14.4 

N.  8  16  31. 1 


DiflLtor 
X  Hoar. 


-37.80 

38.53 
39.25 

-39-95 
40.65 

41-33 

—42.00 
42.65 

43.29 

-43-92 
44-53 
45.13 

-45.72 
46.30 

46.86 

-47.41 

47.93 
48.45 

-48.97 

49-47 
49.96 

-5043 
50.89 

51.34 

-51.78 
52.21 
52.62 

-53.02 

5340 
53.77 
54-13 

-54.47 


Semi- 
diaxneter. 


5  47.98 
5  48.10 

5  48.23 

5  48.36 

5  48.50 
5  48.64 

5  48.79 
5  48.94 
5  49.10 

5  49.26 

5  49-43 
5  4960 

5  49-77 
5  49.95 
5  50.13 

5  50-32 

5  50.51 
5  50.70 

5  50.89 

5  51-09 
5  51.28 

5  51.48 
5  51-68 

5  51.89 

5  52-09 
5  52.30 
5  52.51 

5  52.72 

5  52.93 

5  53.15 

5  53.37 


15  53-6o 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


66*65 
66.56 
66.47 

66.38 
66.29 

66.21 

66.12 
66.04 

65-95 

65.87 
65.79 
65.71 

65.63 
65.55 
65.47 

65.40 
65.32 

65.25 

65.18 
65.11 
65.04 

64.97 
64.91 
64.85 

64-79 

64.73 
64.67 

64.61 
64.56 
64.51 
64.46 

64.42 


Bqnatiooof 

Uma^ 

to  be 

Added  to 


Subtracted 

from 

Apparent 

TimeL 


m        ■ 

6  6.91 
6    3.12 

5  58.73 

5  53-75 
5  48.18 

5  42.02 

5  35.26 
5  27.91 
5  19-97 

5  ".44 
5    2.33 

4  52.64 

4  42.38 

4  31-55 
4  20.16 

4    8.24 

3  55-77 
3  42.78 

3  29.29 

3  15.30 
3    0.83 

2  4590 

2  30.53 
2  14.72 


I 
I 
I 


58.51 
41.91 

24.93 


I     7.59 
o  49.90 

o  31.89 

o  13.56 


5.06 


DilLfar 
xHoor. 


ax46 
0.170 
0.195 

0.220 
0.244 
0.269 

0.294 
0.319 

0.343 

0.368 
0.392 
0.4x6 

0.439 
0.463 
0.486 

0.508 
0.529 
0.55X 

0.572 
0.592 
0.612 

0.631 
0.649 
0.667 

0.684 
0.700 
0.715 

0.730 

0.744 
0.757 

0.770 
0.782 


HoTBri— The  mean  time  of  semidiameter  passing  may  be  fonnd  by  tabtracting  a^.i8  from  the  sidereal  tima 

The  sign  —  prefixed  to  the  hoarly  change  of  declination  indicate!  that  north  declinations  are  decresstof . 
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4 

^T  GREENWICH  MEAN  NOON. 

1 

1 

Q 

4 

§ 
s 

« 

1 

THE 

SUN'S 

Bqnation  of 

Time, 

toba 
Snbtracted 

from 

Diff.  for 
I  Honr. 

Sidereal 

Time, 

or 

RiRht  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascensioa 

Diff.  for 
1  Hoar. 

Apparent 
Declination. 

Diff.  for 
z  Hour. 

Added  to 
Mean  Time. 

Tues. 
Wed. 
Thur. 

X 
2 

3 

h     m       ■ 

8  45  37-47 
8  49  30.23 

8  53  22.40 

■ 
9.71 1 

9.686 

9.661 

m         t          m 
N.18        I     26.3 
17    46    10.3 
17    30    36.9 

-37.80 

38.53 
39.25 

m        8 

6    6.93 
6    3.13 

5  58.75 

■ 
0.146 

0.170 

0.195 

h      m       s 

8  39  30.54 
8  43  27.10 

8  47  23.65 

Frid. 

Sat. 

SUN. 

4 

5 
6 

8  57  13.98 

9  I     4-97 
9    4  55- 36 

9.636 
9.612 
9.587 

17     14    46.4 
16    58    39.0 
16    42     I5.I 

-39.95 
40.65 

41.33 

5  53.77 
5  48.20 

5  42.04 

0.220 
0.244 
0.269 

8  51  20.21 
8  55  16.76 
8  59  13.32 

Mon. 
Tues. 
Wed. 

7 

8 

9 

9     8  45.16 
9  12  34.37 
9  16  22.99 

9-563 
9-538 
9-5M 

16    25    35.0 

16    8  39.1 
15  51  27.7 

-42.00 
42.65 

43-29 

5  35-29 

5  27.94 
5  20.00 

0.294 
0.319 

0.343 
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40.9 


23 

12 
I 

49 
38 
26 

14 
3 
51 
40 
28 
16 

4 
53 
41 
29 


17 
6 

54 
42 

30 

18 
6 

54 
42 

31 
19 

7 
55 
43 
31 
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I 

7  15  48.33 

2.0735 

20 

29     55.6 

6.877 

2 

5 

34  33-02 

8.2874 

23  34  36.6 

1.359 

2 

7  17  52.63 

2.0696 

20 

23    36.3 

6.367 

3 

5 

36  46.58 

2. 2248 

23  33   "-5 

J.477 

3 

7  19  56.71 

2.0662 

20 

17   II. 6 

6.455 

4 

5 

38  59-99 

2.2222 

23  31  39.3 

X.594 

4 

7  22     0.58 

2.0627 

20 

10  41.7 

6.543 

5 

5 

41   13-24 

a.2194 

23  30     0.2 

1.710 

5 

7  24     4-23 

2.0590 

20 

4     6.5 

6.631 

6 

5 

43  26.32 

2.2166 

23  28  14. 1 

X.827 

6 

7  26     7.66 

a.0554 

19 

57  26.0 

6.7x7 

7 

5 

45  39-23 

2.2x38 

23  26  21.0 

X.942 

7 

7  28  10.88 

2.05x8 

19 

50  40.4 

6.8o2 

8 

5 

47  51-98 

2.21X0 

23  24  21.0 

2.057 

8 

7  30  13.88 

2.0482 

19 

43  49-7 

6.887 

9 

5 

50     4-55 

2.908z 

23  22  14. 1 

2.172 

9 

7  32  16.67 

a. 0447 

19 

36  53-9 

6.972 

lO 

5 

52  16.95 

2.2052 

23  20    0.3 

2.287 

10 

7  34  19-24 

2.04XX 

19 

29  53.1 

7.056 

II 

5 

54  29.18 

a. 2023 

23  17  39-7 

a.399 

II 

7  36  21.60 

2.0376 

19 

22  47  2 

7*139 

12 

5 

56  41.23 

a.Z993 

23   15  12.4 

2.512 

12 

7  38  23.75 

2.0340 

19 

15  36.4 

7.221 

13 

5 

58  53.10 

2.1963 

23  12  38.2 

2.626 

13 

7  40  25.68 

2.0304 

19 

8  20.7 

7.302 

14 

6 

I     4.79 

2.1933 

23     9  57-3 

2.737 

14 

7  42  27.40 

2.0269 

19 

I     0.1 

7.384 

15 

6 

3  16.30 

2.1902 

23     7     9-7 

2.849 

15 

7  44  28.91 

8.0233 

18 

53  34.6 

7.465 

i6 

6 

5  27.62 

2. 1871 

23     4  15-4 

2.960 

16 

7  46  30.20 

2.0198 

18 

46     4-3 

7.544 

17 

6 

7  38.75 

2.  Z84O 

23     I   14.5 

3.070 

17 

7  48  31-29 

2.0x63 

18 

38  29.3 

7.623 

i8 

6 

9  49-70 

2.1809 

22  58     7.0 

3.X80 

18 

7  50  32.16 

2.0x28 

18 

30  49-6 

7.701 

1    '9 

6 

12     0.46 

a. 1777 

22  54  52.9 

3.290 

19 

7  52  32.83 

2.0094 

18 

23     5-2 

7.777 

20 

6 

14  11.02 

a. 1744 

22  51  32.2 

3.398 

20 

7  54  33- 29 

2.0059 

18 

15  16.3 

7.854 

21 

6 

16  21.39 

2. 17x2 

22  48     5.1 

3.506 

21 

7  56  33-54 

2.0025 

18 

7  22.7 

7.93X 

1    22 

6 

18  31-57 

8.Z680 

22  44  31.5 

3.614 

22 

7  58  33-59 

1.999a 

17 

59  24.6 

8.006 

23 

6 

20  41.55 

2.1647 

N.22  40  51.4 

3.781 

23 

8     0  33.44 

X.9957 

N.I7 

51  22.0 

8.081 

WE 

DNESD 

AY  30. 

FRIDAY 

\  SEPT 

EMBER  I. 

o 
I 

6 

6 

22  51.33 
25     0.91 

2. X613 
2.1580 

N.22  37     5.0 
22  33  12.2 

3.827 
3.932 

0 

8     2  33.08 

x.99a3 

N.17 

43  14.9 

8. 155 

2 

6 

27  10.29 

a. 1547 

22  29  13. 1 

4.P37 

3 

6 

29  19-47 

8.15x3 

22  25     7.7 

4.148 

4 

6 

31  28.45 

8.1479 

22  20  56.0 

4.846 

1     5 

6 

33  37-22 

2.1444 

22  16  38.2 

4.349 

PHASES 

OF  Tl 

iE  MOON. 

■     6 
1     7 

6 
6 

35  45-78 
37  54.14 

2. 14Z0 
a. 1376 

22  12  14. 1 
22     7  43.9 

4.45a 
4.554 

8 

6 

40     2. 29 

a.x34X 

22      3      7.6 

4.655 

d 

h       m 

9 

6 

42  10.23 

2.1306 

21    58    25.3 

4.756 

0 

New  Moon 

.     •     • 

•  Aug.       5  23  47.9    1 

lO 

6 

44  17-96 

2.Z271 

21  53  36.9 

4.856 

D 

First  Qiiarte 

r    •     • 

•     . 

.      13  2.^   54.1    1 

II 

12 

6 
6 

46  25.48 
48  32.79 

2. 1236 
2.120X 

21    48   42.6 

21  43  42.3 

4.955 
5.054 

0 

Full  Moon 

•     •     • 

•     • 

•     20   1 

6  45.0 

13 

6 

50  39.89 

2.x 165 

21    38   36.1 

5.15a 

C 

Last  Quarte 

r     .     • 

•     • 

.     27   II   56.9    1 

14 
15 

6 
6 

52  46.77 
54  53.44 

2.x 129 
2.X094 

21    33    24.0 
21    28      6.1 

5.250 
5.347 

1 

i6 

6 

56  59.90 

2.X058 

21    22    42.4 

5.44a 

d      h     1 

.  17 

6 

59     6. 14 

2.Z022 

21    17    13.0 

5.537 

C 

Apogee    .     , 

•     .     • 

•     • 

Aug. 

6   10.3 

!   i8 

1 

I   12.17 

2.0987 

21    II    37.9 

5.63a 

c 

Perigee    . 

•     .     • 

•     • 

•       •         20      Q.6     1 

1   ^9 

3  17-98 

2.0951 

21      5    57-1 

5.7a7 

^^ 

€j 

^ —   1 

'    20 

!    21 

5  23.58 
7  28.96 

2.0915 
2.0879 

21      0    10.6 
20    54    18.6 

5.821 
5.9x3 

22 

9  34-13 

a. 0843 

20    48    21. 1 

6.005 

23 

II  39.08 

2.0807 

20   42    18.0 

6.097 

24 

13  43.81 

2.077Z 

N.20  36     9.5 

6.187 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  tha 
Month. 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 
Diff. 

III»«- 

P.L. 

of 
Diff. 

• 

Vlh. 

P.L 

6t 
Diff. 

IXh. 

P.L. 

of 
Diff. 

•            f            V 

•            *            V 

•          *          w 

e        *        » 

I 

Fomalhaut 
a  Pegasi 
a  Arietis 
Venus 
Sun 

W. 
W. 
W. 
E. 
£. 

loi  14  14 
81  54  29 
38  28  33 
42  31  30 
54  59  38 

3366 

30«7 
9946 
33S8 

325a 

102  37     9 

83  24     8 

39  59  54 
41     8  26 

53  34  30 

3380 
3Q35 
2951 
3370 
$963 

103  59  48 

84  53  37 
41  31     8 

39  45  35 
52     9  35 

3396 

3044 
3958 
338X 
Sa73 

105    22      9 

86  22  55 
43     2  14 

38    22    57 

50  44  52 

34X3 

305a  , 
2963 
339a 
3383 

2 

a  Pegasi 
a  Arietis 
Sun 

W. 
W. 
E. 

93  46  56 
50  35  54 
43  44     5 

3093 

^993 
S330 

95  15  15 
52     6  16 

42  20  28 

310X 
2998 
5338 

96  43  24 
53  36  31 
40  57     I 

3to8 
3004 
3347 

98    II    24 

55     6  39 
39  33  44 

3115 
3009 

33S5 

• 

3 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 
E. 

62  35  45 
30     9     2 

32  39  42 

3P34 
314X 
3397 

64     5   16 

31    36   22 
31    17    22 

3038 
3Z3S 
3405 

65  34  42 
33     3  49 
29  55  II 

yna 

3x31 
3413 

67     4     3 
34  31  21 
28  33     9 

3047 
3137 
34aa 

4 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 
E. 

74  29  33 
41  49  55 
21  45  35 

3065 

3li3 

347« 

75  58  26 

43   17  43 
20  24  40 

306B 

3"7 
3486 

77  27  15 

44  45  32 
19     4     0 

307X 
3116 

3500 

78  56     0 
46  13  22 

17  43  36 

3073 
3116  i 

35i« 

7 

Sun 

Spica 

Jupiter 

W. 
E. 
E. 

II  46  17 
56  42  12 
67  10  28 

3636 
3080 

3137 

13     4  12 
55  13  38 
65  43     3 

3603 
3080 

3x37 

14  22  44 

53  45     4 
64  15  38 

3575 
3079 
3x37 

15  41  46 
52   16  29 
62  48  13 

355a 
3078 
3136 

8 

Sun 

Spica 

Jupiter 

Antares 

Saturn 

W. 
E. 
E. 
E. 
E. 

22  21  49 

44  53  13 
55  30  54 
90  25  54 

99  44  15 

3487 
3Q7a 
3131 
3067 

3057 

23  42  28 
43  24  29 
54     3  22 
88  57     4 
98  15  13 

3478 

3069 
3x30 
3065 
3056 

25     3  17 
41  55  42 
52  35  49 
87  28  II 
96  46     9 

347X 
3067 
3139 
3063 
3053 

26  24   14 
40  26  52 
51     8  14 

85  59  15 
95  17     2 

34C3 
3065 

3X37 

30S9 
3050 

9 

Sun 

Spica 

Jupiter 

Antares 

Saturn 

W. 
E. 
E. 
E. 
E. 

33  10  59 
33     2     0 
43  49  48 
78  33  35 
87  50  27 

3430 
305a 
3118 
304a 
3033 

34  32  42 
31  32  51 
42  22    0 

77     4  14 
86  20  55 

34a3 
3049 
3115 
3037 
3038 

35  54  32 
30     3  39 
40  54     9 
75  34  47 
84  51   17 

34x6 
3046 
3XX4 
3033 
3033 

37  16  30 
28  34  23 
39  26  16 

74     5  15 
83  21  33 

3409 
3043 
3113 
3038 
3019 

xo 

Sun 

Antares 

Saturn 

W. 
E. 
E. 

44     8  19 
66  35  59 
75  51  22 

3374 
3000 

0991 

45  31     5 
65     5  46 
74  20  58 

3365 
9994 

3985 

46  54     I 
63  35  26 
72  50  27 

3358 
3987 
3978 

48  17     6 

62     4  57 
71   19  47 

3349 
3981 
3971 

II 

Sun 

Antares 
Saturn 
a  Aquilae 

W. 
E. 
E. 
E. 

55  15     2 
54  30  16 

63  44     7 
106  58     4 

3303 
S94a 
a93a 
3461 

56  39  10 

52  58  50 

62  12  29 

105  36  56 

3393 
393a 
3933 

344S 

58     3  30 

51  27   12 

60  40  39 

104  15  30 

3383 
3931 
3914 

34a8 

59  28     2 

49  55  23 

59     8  38 

102  53  45 

3a7x 

nu 

9904 
34it 

12 

Sun 

Antares 
Saturn 
a  Aquilae 

W. 
E. 
E. 
E. 

66  34     0 

42  13  14 
51  25  22 
96     0  37 

3813 

3864 
9853 
3338 

67  59  54 
40  40     9 

49  52     2 
94  37     9 

3300 

a8s3 
aB4X 

3334 

69  26     3 
39     6  50 

48  18  27 

93  13  25 

3x87 
3843 
3839 
S3XX 

70  52  28 
37  33  16 
46  44  37 
91  49  26 

3x73 

3831 
s8i8 

3*97 

13 

1 

1 

Sun 
Mars 
Saturn 
a  Aquilae 

W. 
W. 
E. 
E. 

78     8  43 
34     7     7 
38  51  29 
84  45  45 

3x01 
3034 
a754 
3a36 

79  36  51 
35  36  38 
37  16     I 
83  20  19 

3086 
3014 
a74« 
3135 

81     5  18 

37     6  33 

35  40  15 
81  54  40 

3070 
•995 

9797 
3314 

82  34     4 
38  36  52 

34     4   II 

80  28  48 

3054 
•977 
a7X3 
3104 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Midnight 

P.L. 

of 

Diff. 

XVh. 

P.  L. 

of 
Diff. 

XVIIIh. 

P.U 

of 
Difl: 

XXJh. 

P.L. 

of 

Diff. 

O              f            w 

9        *        m 

•       f 

m 

•                    m 

I 

Fomalhaut 
a  Pegasi 
a  Arietis 
Venus 
Sun 

W. 
W. 
W. 
E. 
E. 

io6  44  12 

87  52     3 

44  33  13 

37     0  31 
49  20  20 

3499 
3060 

3969 

3403 
3393 

108     5  56 
89  21     I 

46  4    4 
35  38  18 

47  56     0 

3446 
3069 
3975 
3414 
3309 

109   27 
90  49 

47  34 
34  16 
46  31 

21 

49 
48 

17 
51 

3463 

3077 
2981 

3424 

33  xa 

I 10    48     26 
92     18     27 

49     5  25 
32  54  28 
45     7  53 

3481 
3084 
2987 
3435 
3320 

2 

a  Pegasi 
a  Arietis 
Sun 

W. 
W. 
E. 

99  39  15 
56  36  41 
38  10  36 

3xa3 
3014 
3364 

loi     6  57 
58     6  36 
36  47  38 

313X 
3019 
3379 

102  34 
59  36 
35  24 

29 
25 
50 

3138 
3024 
3380 

104     I  53 
61     6     8 
34     2  II 

3x46 
3029 

3389 

3 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 

E. 

68  33  18 

35  58  58 
27  II   17 

305X 
3x24 
343X 

70     2  28 
37  26  38 
25  49  35 

3054 

3X3X 

3439 

71  31 
38  54 
24  28 

34 
22 

3 

3057 
3x19 

3450 

73     0  36 
40  22     8 
23     6  43 

3061 
31x9 
3461 

4 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 
E. 

80  24  42 

47  41   12 
16  23  32 

3076 
3x16 

3539 

81  53  21 
49     9     2 
15     3  51 

3079 
3x15 
3566 

83  21 
50  36 
13  44 

56 

53 
40 

3083 

3x15 
360Z 

84  50  28 

52     4  44 
12  26     7 

3083 
3zz6 

3647 

7 

Sun 

Spica 

Jupiter 

W. 
E. 
E. 

17     I  13 
50  47  53 
61  20  47 

3534 
3077 
3135 

18  21     0 

49  19  15 
59  53  20 

3SX9 
3076 
3x35 

19  41     3 
47  50  36 
58  25  53 

3506 

3074 
3x33 

21     I  20 
46  21  55 
56  58  24 

3496 
3Q73 
3x33 

8 

Sun 

Spica 

Jupiter 

Antares 

Saturn 

W. 
E. 
E. 
E. 
E. 

27  45  20 
38  58     0 

49  40  37 
84  30  15 
93  47  51 

3455 
3063 

3i«5 
3056 

3047 

29     6  34 

37  29     5 
48  12  58 
83     I   12 
92  18  37 

3449 
3060 

3194 
3059 
3043 

30  27 
36     0 

46  45 
81  32 
90  49 

55 

7 

17 

4 
18 

3443 
3057 
319a 

3049 
3040 

31  49  23 

34  31     5 

45  17  34 
80     2  52 

89  19  55 

S436 
3055 
3119 

3045 
3Q36 

9 

Sun 

Spica 

Jupiter 

Antares 

Saturn 

W. 
E. 
E. 
E. 
E. 

38  38  36 

27     5     4 
37  58  21 

7a  35  37 
81  51  44 

34Q3 
3040 
3x10 

3023 
3014 

40     0  49 

25  35  41 
36  30  24 

71     5  53 
80  21  49 

3395 
3038 
310B 
30x8 
3009 

41  23 
24     6 

35     2 
69  36 
78  51 

IX 

15 
24 

2 

47 

3388 

3035 
3106 
3012 
Scxq 

42  45  41 
22  36  46 

33  34  22 
68     6     4 
77  21  38 

338X 

3Q33 
3x05 
3006 
2997 

xo 

Sun 

Antares 
Saturn 

W. 
E. 
E. 

49    40    21 
60   34    20 
69    48    58 

334X 
2973 
9964 

51     3  45 

59     3  34 
68  18     0 

3339 
9965 
0956 

52  27 

57  32 
66  46 

20 

38 
52 

3393 
9958 
9949 

53  51     5 
56     I  32 

65  15  35 

3313 
9950 
9940 

II 

Sun 

Antares 
Saturn 
a  Aquilse 

W. 
E. 
E. 
E. 

60   52   47 
48   23    22 

57  36  24 
loi  31  42 

3360 

•905 

9894 
3396 

62  17  45 

46  51     9 

56     3  58 

100     9  21 

3949 
9895 
3885 
338X 

63  42 
45  18 

54  31 
98  46 

56 

44 
20 

43 

3937 

a88s 

9874 
3366 

65     8  21 

43  46     6 
52  58  28 

97  23  48 

3925 

9874 
2863 

3353 

12 

Sun 

Antares 
Saturn 
a  Aquilse 

W. 
E. 
E. 
E. 

72    19      9 

35  59  28 
45   10  32 
90  25  II 

3x60 
2819 
a805 
3984 

73  46     6 
34  25  25 
43  36  II 
89     0  41 

3145 

a8o8 

9793 
3973 

75  13 

32  51 
42     I 

87  35 

21 

7 
34 

57 

3X3X 
9796 
3780 
3959 

76  40  53 
31   16  34 
40  26  40 
86  10  58 

3xx6 

9783 
2767 
3947 

13 

Sun 
Mars 
Saturn 
a  Aquilae 

W. 
W. 
E. 
E. 

84     3  10 

40     7  34 
32  27  48 

79    a  44 

3038 
9958 
9699 
3195 

85  32  36 
41  38  40 
30  51     7 
77  36  29 

302a 

9939 
a685 
3186 

87    2 

43   10 

29  14 
76  10 

22 
10 

7 
3 

3005 
3920 

a67x 
3x78 

88  32  29 

44  42     4 
27  36  48 

74  43  27 

9987 

3900 

9657 
3x69 
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XV. 


GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

• 
of 

P.U 

P.L. 

P.U 

P.L. 

Name  and  Direction 

Noon. 

of 

Illh- 

of 

Vlh. 

of 

IXh. 

of 

O 

Q 

of  Object 

DiflF. 

Diflf. 

Diff. 

Die. 

e        * 

m 

e        >        V 

•         1         m 

•   -   » 

IT 

H 

Sun 

W. 

go     2 

58 

9970 

91  33  48 

a953 

93     5     0 

2935 

94  36 

35 

2917 

Mars 

W. 

46    14 

23 

2881 

47  47     6 

2862 

49  20  13 

2P43 

50  53 

45 

282s 

Spica 

W. 

29      2 

3 

2646 

30  39  56 

2628 

32  18  13 

2610 

33  56 

54 

2592 

a  Aquilae 

E. 

73  16 

41 

3163 

71  49  47 

3157 

70  22  46 

3151 

68  55 

38 

3148 

Fomalhaut 

E. 

99     5 

41 

3092 

97  37  22 

3072 

96    8  38 

3053 

94  39 

31 

3034 

15 

Sun 

W. 

102  20 

15 

2825 

103  54  II 

2806 

105  28  31 

2787 

107     3 

16 

2769 

Mars 

W. 

58  47 

37 

2728 

60  23  40 

2709 

62     0    8 

2689 

63  37 

2 

2670 

Spica 

W. 

42  16 

33 

2502 

43  57  44 

2483 

45  39  21 

2465 

47  21 

24 

2447 

Jupiter 

W. 

31    13 

39 

2598 

32  52  37 

2574 

34  32     7 

2552 

36   12 

8 

2530 

a  Aquilae 

E. 

61  39 

15 

3146 

60  12     I 

3151 

58  44  53 

3158 

57   17 

54 

3168 

Fomalhaut 

E. 

87     8 

14 

8947 

85  36  55 

2931 

84     5  16 

2917 

82  33 

19 

2902 

rt  Pegasi 

E. 

107     I 

36 

8640 

105  23  36 

2621 

103  45     9 

«6oi 

102     6 

15 

2s8x 

i6 

Sun 

W. 

"5     3 

12 

2675 

116  40  26 

2636 

118   18     5 

2638 

119  56 

9 

2620 

Mars 

W. 

71  48 

5 

2574 

73  27  36 

2555 

75     7  33 

2536 

76  47 

56 

2517 

Spica 

W. 

55  58 

6 

a355 

57  42  45 

2338 

59  27  49 

2320 

61   13 

19 

2302 

Jupiter 

W. 

44  39 

43 

2426 

46  22  41 

2405 

48     6     8 

2387 

49  50 

2 

2367 

Fomalhaut 

E. 

74  49 

19 

2845 

73  15  49 

2835 

71  42     7 

2828 

70     8 

16 

2822 

a  Pegasi 

E. 

93  45 

6 

2487 

92     3  34 

2469 

90  21  37 

24SX 

88  39 

15 

2434 

17 

Mars 

W. 

85  16 

15 

2429 

86  59     9 

2411 

88  42  28 

2394 

90  26 

II 

2378 

Spica 

W. 

70     7 

14 

22x7 

71  55  16 

2200 

73  43  43 

2184 

75  32 

34 

2169  , 

Jupiter 

W. 

58  36 

21 

2276 

60  22  56 

2259 

62     9  56 

2243 

63  57 

20 

2226  1 

Fomalhaut 

E. 

62  17 

47 

2818 

60  43  43 

2825 

59     9  47 

2832 

57  36 

I 

2844  I 

a  Pegasi 

E. 

80     I 

29 

«354 

78  16  48 

2340 

76  31  47 

2326 

74  46 

26 

2313 

i8 

Mars 

W. 

99  10 

23 

2304 

100  56  17 

2291 

102  42  30 

2279 

104  29 

I 

2266 

Spica 

W. 

84  42 

29 

2097 

86  33  33 

2085 

88  24  56 

2072 

90  16 

38 

2o6x 

Jupiter 

W. 

73     0 

13 

2152 

74  49  53 

2x38 

76  39  54 

2126 

78  30 

13 

2x14 

Antares 

W. 

39  " 

6 

2105 

41     I  57 

2092 

42  53     8 

2079 

44  44 

39 

2066 

Saturn 

W. 

29  59 

46 

2104 

31  50  39 

2090 

33  41   53 

2077 

35  33 

28 

2064 

a  Pegasi 

E. 

65  55 

21 

2262 

64     8  25 

2254 

62  21   18 

2247 

60  34 

I 

2243 

a  Arietis 

E. 

108  33 

57 

2x19 

106  43  27 

2x05 

104  52  36 

2093 

103     I 

26 

ao8i 

19 

Spica 

W. 

99  39 

22 

20Z1 

loi  32  39 

2003 

103  26     9 

1996 

105  19 

49 

X989 

Jupiter 

W. 

87  46 

8 

2063 

89  38     4 

2055 

91  30  12 

2048 

93  22 

31 

2042 

Antares 

W. 

54     6 

46 

2014 

55  59  58 

2006 

57  53  23 

1999 

59  46 

59 

1992  i 

Saturn 

W. 

44  55 

52 

2012 

46  49     8 

2004 

48  42  36 

1996 

50  36 

16 

1989  1 

a  Pegasi 

E. 

51  36 

30 

224Z 

49  49     4 

2247 

48     I  46 

2235 

46  14 

40 

9266  1 

a  Arietis 

E. 

93  41 

14 

2030 

91  48  27 

2022 

89  55  27 

20x5 

88     2 

16 

9009  ■ 

1 

20 

Antares 

W. 

69  17 

16 

1970 

71  II  38 

1968 

73     6     3 

19^7 

75     0 

30 

1 
X966! 

Saturn 

W. 

60     6 

53 

1968 

62     I  18 

1965 

63  55  47 

X964 

65  50 

18 

1964 

a  Arietis 

E. 

78  34 

15 

1989 

76  40  23 

1987 

74  46  28 

1986 

72  52 

32 

19B7 

Aldebaran 

E. 

III  25 

38 

2002 

109  32     7 

2000 

107  38  32 

1998 

105  44 

54 

>997 

21 

Antares 

W. 

84  32 

28 

1977 

86  26  39 

1981 

88  20  43 

X986 

90  14 

39 

1933 

Saturn 

W. 

75  22 

33 

1974 

77  16  48 

1979 

79  10  55 

1984 

81     4 

54 

X991 

a  Aquils 

W. 

39  10 

23 

3409 

40  32  29 

3304 

41  56  36 

32x4 

43  22 

29 

3X35  1 

a  Arietis 

E. 

63  23 

29 

200X 

61  29  57 

2007 

59  36  34 

20x4 

57  43 

21 

2021  I 

Aldebaran 

E. 

96  16 

49 

2005 

94  23  23 

2009 

92  30     3 

toz4 

90  36 

51 

MIX  ! 

XVI 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

P.U 

P.L. 

P.L. 

« 

PL. 

Name  and  Direction    1 

Midnight 

of 

XW^ 

of 

XVIIJh. 

of 

XXI»^ 

■ 

of 

Q 

of  Object 

Diff. 

DifE. 

Diff. 

Diff 

•        f        m 

0         »        m 

•         V         • 

• 

* 

m 

14 

Sun 

W. 

96     8  32 

a899 

97  40  52 

9880 

99  13  36 

2862 

100 

46 

43 

9843 

Mars 

W. 

52  27  41 

2805 

54     2     3 

2786 

55  36  49 

2767 

57 

12 

0 

9747 

1 

Spica 

W. 

35  36     0 

a574 

37  15  31 

2556 

38  55  26 

2538 

40 

35 

47 

2520 

1 
1 

a  Aquilse 

E. 

67  28  26 

3144 

66     I   10 

3x49 

64  33  51 

314a 

63 

6 

32 

3143 

1 

Fomalhaut 

E. 

93  10     0 

3015 

91  40     6 

9997 

90     9  50 

2980 

88 

39 

12 

2964 

15 

Sun 

W. 

108  38  25 

3749 

no  14    0 

27SX 

III  49  59 

27x9 

113 

26 

23 

2693 

Mars 

W. 

65  14  22 

a65i 

66  52     8 

2^Z 

68  30  21 

26x2 

70 

9 

0 

2593 

Spica 

W. 

49     3  52 

2428 

50  46  47 

2410 

52  30     7 

239X 

54 

13 

54 

a374 

Jupiter 

W. 

37  52  39 

«So8 

39  33  41 

2487 

41  15  12 

2466 

42 

57 

13 

2445 

a  Aquilae 

E. 

55  51     7 

3x8z 

54  24  35 

3198 

52  58  23 

32x6 

51 

32 

33 

3238 

Fomalhaut 

E. 

81     I     3 

2889 

79  28  30 

2876 

77  55  41 

2863 

76 

22 

37 

9854 

a  Pegasi 

E. 

100  26  54 

3s6x 

98  47     6 

9543 

97     6  52 

2524 

95 

26 

12 

2505 

1 

16 

Sun 

W. 

121  34  37 

2G01 

123  13  30 

2584 

124  52  47 

2566 

126 

32 

28 

2550 

Mars 

W. 

78  28  45 

2499 

80  10     0 

248X 

8i  51  40 

2463 

83 

33 

45 

a445 

Spica 

W. 

62  59  15 

2285 

64  45  37 

2268 

66  32  24 

225  z 

68 

19 

36 

2233 

Jupiter 

W. 

51  34  24 

2348 

53  19  13 

2330 

55     4  29 

23x1 

56 

50 

12 

2294 

Fomalhaut 

E. 

68  34  17 

2818 

67     0  12 

28x5 

65  26     4 

2815 

63 

51 

55 

28x5 

a  Pegasi 

E. 

86  56  29 

24x7 

85  13  19 

24OZ 

83  29  45 

2384 

81 

45 

48 

2369 

i  17 

Mars 

W. 

92  10  17 

236a 

93  54  46 

9347 

95  39  37 

933a 

97 

24 

50 

23x8 

( 

Spica 

W. 

77  21  48 

2IS4 

79  II  25 

ai39 

81     I  25 

2125 

82 

51 

46 

2XXX 

Jupiter 

W. 

65  45     9 

22  ZO 

67  33  21 

ai95 

69  21  56 

2180 

71 

10 

54 

2x66 

Fomalhaut 

E. 

56     2  30 

2858 

54  29  17 

2877 

52  56  29 

2900 

51 

24 

10 

2929 

a  Pegasi 

E. 

73     0  46 

2301 

71   14  48 

2290 

69  28  34 

9279 

67 

42 

4 

9970 

!   18 

Mars 

W. 

106  15  50 

2255 

108     2  56 

2245 

109  50  17 

9833 

III 

37 

53 

9995 

Spica 

W. 

92     8  38 

2050 

94     0  55 

9039 

95  53  29 

9029 

97 

46 

18 

9019 

Jupiter 

W. 

80  20  51 

2103 

82  II  46 

2099 

84     2  58 

2081 

85 

54 

26 

2072 

An  tares 

W. 

46  36  30 

2055 

48  28  39 

»<H4 

50  21     5 

2033 

52 

13 

48 

2023 

Saturn 

W. 

37  25  22 

«>53 

39  17  34 

2041 

41  10     4 

203X 

43 

2 

50 

202X 

a  Pegasi 

E. 

58  46  37 

3239 

56  59     8 

2937 

55  II  35 

2236 

53 

24 

I 

2238 

a  Arietis 

E. 

loi     9  57 

8U69 

99  18  10 

9059 

97  26     7 

2048 

95 

33 

48 

9039 

19 

Spica 

W. 

107  13  40 

1984 

109     7  40 

1979 

III     I  47 

X975 

112 

56 

I 

X979 

1 

Jupiter 

W. 

95  15     0 

2036 

97     7  38 

2039 

99     0  23 

2027 

100 

53 

15 

9024 

Antares 

W. 

61  40  46 

X986 

63  34  42 

I98X 

65  28  47 

1976 

67 

22 

59 

X973 

Saturn 

W. 

52  30    7 

1984 

54  24     7 

X978 

56  18  16 

X974 

58 

12 

32 

X970 

a  Pegasi 

E. 

44  27  51 

2280 

42  41  22 

2298 

40  55  19 

9319 

39 

9 

47 

2345 

a  Arietis 

E. 

86     8  55 

9003 

84  15  25 

X998 

82  21  48 

1994 

80  28 

4 

X991 

20 

Antares 

W. 

76  54  58 

1967 

78  49  25 

X966 

80  43  50 

1970 

82 

38 

II 

X973 

Saturn 

W. 

67  44  49 

1964 

69  39  20 

Z966 

71  33  48 

1968 

73 

28 

13 

197X 

a  Arietis 

E. 

70  58  37 

X988 

69     4  44 

X990 

67  10  54 

X993 

65 

17 

9 

1996 

Aldebaran 

E. 

103  51  15 

X996 

loi  57  35 

1998 

100     3  57 

X999 

98 

10 

21 

200X 

21 

Antares 

W. 

92     8  25 

2000 

94     2    0 

9007 

95  55  24 

90XS 

97 

48 

35 

9025 

Saturn 

W. 

82  58  43 

X997 

84  52  22 

2005 

86  45  49 

9014 

88 

39 

2 

2022 

0  Aquilas 

W. 

44  49  56 

3067 

46  18  46 

3008 

47  48  49 

9957 

49 

19 

56 

9913 

a  Arietis 

E. 

55  50  20 

2030 

53  57  32 

9039 

52     4  58 

9049 

50 

12 

40 

2o6z 

Aldebaran 

E. 

88  43  49 

9027 

86  50  57 

9035 

84  58  18 

9044 

83 

5 

52 

9053 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

p.  L. 

P.  L. 

P.  L. 

P.  L. 

Day  of 
Mont 

Name  and  Direction 
of  Object. 

Noon. 

of 
Diff. 

Illh. 

of 
Diff. 

Vlh. 

of 
Diff. 

IX^' 

of 
Diff. 

•  .     *        m 

e         t        m 

e        *        i» 

e 

* 

m 

22 

Antares 

W. 

99  41  31 

0034 

lOI    34     12 

2044 

103  26  37 

2055 

105 

18 

45 

2068 

Saturn 

w. 

90  32     2 

2032 

92    24    47 

2042 

94  17  15 

2053 

96 

9 

26 

2065 

a  Aquilae 

w. 

50  51  58 

2876 

52    24    47 

2844 

53  58  18 

2818 

55 

32 

23 

2796 

a  Arietis 

E. 

48  20  40 

2072 

46    28    58 

2086 

44  37  37 

2X00 

42 

46  38 

aiis 

Aldebaran 

E. 

81   13  40 

9063 

79  21  44 

2073 

77  30     4 

2085 

75  38 

4« 

2098 

23 

a  Aquilae 

W. 

63  28  25 

V37 

65     4  16 

2735 

66  40  ID 

2734 

68 

16 

5 

a735 

Fonialhaut 

W. 

39  32  25 

3431 

40  54     6 

3351 

42   17   18 

3284 

43 

41 

48 

3228 

Aldebaran 

E. 

66  26  53 

2169 

64  37  38 

2184 

62  48  47 

2202 

61 

0 

22 

2218 

Pollux 

E. 

108  19     0 

2184 

106  30     9 

2x98 

104  41  38 

22Z2 

I02 

53 

29 

2227 

24 

a  Aquilse 

W. 

76  14  28 

2767 

77  49  39 

2779 

79  24  35 

279X 

80 

59 

15 

2804 

Fonialhaut 

W. 

50  58  II 

3051 

52  27  21 

3030 

53  56  56 

3015 

55 

26 

50 

3004 

Aldebaran 

E. 

52     4  56 

2313 

50  19  16 

2335 

48  34     7 

2355 

46 

49 

28 

2378 

Pollux 

E. 

93  58  33 

23x0 

92  la  48 

2327 

90  27  28 

2345 

88 

42 

34 

2364 

Sun 

E. 

133  37  20 

2588 

131  58     8 

26QS 

130  19  20 

2624 

128 

40 

58 

2643 

25 

a  Aquilse 

W. 

88  47  52 

2885 

90  20  30 

2904 

91  52  44 

2924 

93 

24 

33 

2944 

Fomalhaut 

W. 

62  58  48 

2985 

64  29  20 

2987 

65  59  49 

999X 

67 

30 

13 

2996 

a  Pegasi 

W. 

41   10  15 

2726 

42  46  20 

2725 

44    22   27 

2726 

45 

58 

32 

2729 

Aldebaran 

E. 

38  14  21 

a497 

36  33     3 

2523 

34  52  22 

2551 

33 

12 

19 

2580 

Pollux 

E. 

80     4  46 

2458 

78  22  34 

2477 

76  40  49 

2497 

74 

59 

32 

25x7 

Sun 

E. 

120  35  29 

«738 

118  59  40 

2759 

117  24  18 

8779 

115 

49 

22 

2798 

26 

Fomalhaut 

W. 

75     0     5 

3040 

76  29  28 

3052 

77  58  37 

3c€4 

79 

27 

31 

3076 

a  Pegasi 

W. 

53  57  24 

3763 

55  32  40 

2774 

57     7  42 

2785 

58 

42 

30 

2795 

Pollux 

E. 

66  39  56 

2615 

65     I  22 

2636 

63  23  16 

2636 

61 

45 

37 

2675 

Sun 

E. 

Z08     I     8 

2897 

106  28  45 

29x6 

104  56  47 

2935 

103 

25 

13 

2954 

27 

Fomalhaut 

W. 

86  47  54 

3148 

88  15     5 

3163 

89  41  58 

3x79 

91 

8 

32 

3196 

a  Pegasi 

w. 

66  32  44 

2856 

68     5  59 

2869 

69  38  57 

2882 

71 

IZ 

39 

2894 

Pollux 

E. 

53  43  57 

2775 

52     8  56 

2795 

50  34  21 

28x5 

49 

0 

12 

2835 

Sun 

E. 

95  53  19 

3047 

94  24     5 

3065 

92  55  12 

3082 

91 

26 

41 

3099 

28 

Fomalhaut 

W. 

98  16  23 

3282 

99  40  56 

3300 

loi     5     7 

33x9 

102 

28 

57 

3337 

a  Pegasi 

W. 

78  51     6 

9938 

80  22  II 

2970 

81  53     I 

2982 

83 

23 

36 

2995 

a  Arietis 

W. 

35  20  55 

2885 

36  53  33 

2894 

38  25  59 

2504 

39 

58 

13 

1912 

Pollux 

E. 

41   16     4 

3939 

39  44  35 

2962 

38  13  34 

2984 

36 

43 

I 

S008 

Sun 

E. 

84     9     7 

3x79 

82  42  33 

3x95 

81   16  18 

3S09 

79 

50 

20 

3224 

29 

a  Pegasi 

W. 

90  52  45 

3053 

92  21  52 

3064 

93  50  46 

3074 

95 

19 

27 

S085 

a  Arietis 

W. 

47  36  31 

2958 

49     7  36 

2967 

50  38  30 

2975 

52 

9 

14 

•984 . 

Sun 

E, 

72  44  35 

3289 

71  20  II 

330a 

69  56     2 

3313 

68 

32 

6 

3324 

30 

a  Pegasi 

W. 

102  39  41 

3135 

104     7     8 

3145 

105  34  23 

3x54 

107 

I 

27 

( 

SI64 

a  Arietis 

W. 

59  40  22 

3022 

61   10     8 

3038 

62  39  46 

3034 

64 

9 

16 

9041 

Aldebaran 

W. 

27  14  59 

3x44 

28  42  15 

3138 

30     9  39 

3x33 

31 

37 

9 

3x29  ' 

Sun 

E. 

61  35  28 

3374 

60  12  42 

3383 

58  50     6 

3392 

57 

27 

40 

9400 

31 

a  Arietis 

W. 

71  35     0 

3066 

73     3  51 

3071 

74  32  36 

3075 

76 

I 

16 

3078 

Aldebaran 

W. 

38  55  23 

3x23 

40  23     5 

312a 

41  50  48 

3122 

43 

18 

31 

3X22 

Sun 

E. 

50  37  42 

3436 

49  16     6 

3442 

47  54  37 

3448 

46 

33 

15 

3454 

XVllI. 
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GREENWICH  MEAN  TIME. 

' 

LUNAR  DISTANCES. 

h 

of 

Name  ud  Direction 

Midnight 

P.L. 

of 

xv«>- 

P.L. 

of 

XVI  Ilh. 

P.L. 
of 

XXP». 

P.L. 
of 

a* 

ox  WJOCb 

IMS. 

Diff. 

Diff. 

Diff. 

•        1        m 

•   ^   f       l» 

e        > 

w 

e 

f 

m 

%2 

Antares 

W. 

107    10    34 

9080 

109      2      4 

2092 

1 10  53 

15 

txo6 

112 

44 

5 

2x20 

Saturn 

W. 

98       I     19 

•077 

99  52  53 

209U 

10 1  44 

7 

2x03 

103 

35 

I 

2XX8 

a  Aqniiie 

W. 

57     6  56 

«77® 

58  41  53 

9763 

60  17 

10 

975X 

61 

52  42 

9743 

^ 

a  Arietis 

E. 

40  56     2 

sxsa 

39     5  52 

2x49 

37  16 

8 

2x69 

35 

26 

53 

2x89 

Aldebaran 

E. 

73  47  39 

SIX! 

71  56  56 

2x24 

70     6 

33 

2x38 

68 

16 

32 

9X53 

a3 

a  Aquilae 

W. 

69  51  59 

0738 

71  27  48 

«743 

73     3 

31 

2750 

74  39 

5 

2758 

Fomalhaut 

W. 

45     7  24 

3x79 

46  33  58 

3x37 

48     I 

23 

3x02 

49 

29 

30 

3074 

Aldebaran 

E. 

59    12    22 

«37 

57  24  49 

2233 

55  37 

43 

2274 

53 

51 

5 

2294 

Pollux 

E. 

loi     5  42 

S24S 

99  z8  19 

2259 

97  31 

19 

2276 

95 

44  44 

2292 

M 

a  Aquilae 

W. 

82  33  38 

28IB 

84     7  42 

«833 

85  41 

27 

2849 

87 

14 

51 

Fomalhaut 

W. 

56  56  58 

9995 

58  27  17 

9989 

59  57  44 

9985 

61 

28 

15 

2964 

Aldebaran 

E. 

45     5  «i 

4400 

43  21  46 

2422 

41  38 

43 

9447 

39 

56 

15 

947X 

Pollnv 

E. 

86  58     7 

3382 

85  14     6 

240X 

83  30 

32 

2419 

81 

47 

25 

9439 

Sum 

E. 

127     3     I 

9662 

125  25  30 

268X 

123  48 

24 

9700 

122 

II 

44 

2719 

as 

a  Aquilae 

W. 

94  55  56 

3965 

96  26  52 

^^ 

97  57 

21 

3009 

99 

27 

22 

3033 

Fomalhaut 

W. 

69    0  31 

3003 

70  30  40 

30x0 

72    0 

40 

30x9 

73 

30 

29 

3030 

a  Pegasi 

W. 

47  34  34 

«733 

49  10  30 

9739 

50  46 

18 

9747 

52 

21 

56 

9754 

Aldebaran 

E. 

31  32  56 

«6io 

29  54  15 

9643 

28  16 

18 

269^ 

26 

39 

9 

2716 

Pollux 

E. 

73  18  42 

9536 

71  38  19 

9556 

69  58 

24 

2576 

68 

18 

56 

9596 

Sun 

E. 

114  14  52 

28x8 

Z12  40  48 

2838 

III     7 

9 

2838 

109 

33 

56 

2877 

a6 

Fomalhaut 

W. 

80  56  10 

9090 

82  24  32 

3x04 

83  52 

37 

3XX9 

85 

20 

24 

3X33 

a  Pegasi 

W. 

60  17     4 

•807 

61  51  23 

28x9 

63  25 

26 

283X 

64 

59 

13 

9844 

Pollux 

E. 

60     8  24 

«695 

58  31  38 

9715 

56  55 

18 

9735 

55 

19 

24 

•755 

Sun 

E. 

loi  54     3 

9973 

100  23  17 

9993 

98  52 

55 

30XX 

97 

22 

56 

3029 

27 

Fomalhaut 

W. 

92  34  46 

3ax3 

94    0  40 

3929 

95  26 

15 

3947 

96 

51 

29 

3964 

a  Pegasi 

W. 

72  44     5 

2907 

74  16  15 

2990 

75  48 

8 

2933 

77 

19 

45 

2946 

Pollux 

E. 

47  26  30 

a855 

45  53  14 

2876 

44  20 

24 

2896 

42 

48 

0 

29x8 

Sun 

E. 

89  58  30 

3xx6 

88  30  40 

3x33 

87     3 

10 

3x48 

85 

35 

59 

3164 

28 

Fomalhaut 

W. 

103  52  26 

3336 

105  15  33 

3376 

106  38 

17 

3395 

108 

0 

39 

34x5 

a  Pegasi 

W. 

84  53  55 

3007 

86  23  59 

3018 

87  53 

49 

3030 

89 

23 

24 

3042 

a  Arietis 

W. 

41  30  16 

2922 

43     2     7 

293X 

44  33 

47 

2940 

46 

5 

15 

9950 

Pollux 

E. 

35  12  58 

303a 

33  43  25 

3059 

32  14 

25 

3087 

30  45 

59 

3x17 

Sum 

E. 

78  24  39 

3237 

76  59  14 

3959 

75  34 

6 

3965 

74 

9 

13 

3977 

39 

a  Pegasi 

W. 

96  47  55 

3096 

98  16  10 

3x06 

99  44 

12 

31x6 

lOI 

12 

2 

3x25 

a  Arietis 

W. 

53  39  47 

3999 

55  10  10 

3000 

56  40 

23 

3007 

58 

10 

27 

30x4 

Sun 

E. 

67     8  22 

S33S 

65  44  51 

3345 

64   21 

32 

3356 

62 

58 

25 

3365 

30 

a  Pegasi 

W. 

108  28  19 

S173 

109  55     0 

3182 

HI    21 

31 

3x91 

112 

47 

51 

3200 

a  Arietis 

W. 

65  38  38 

3047 

67     7  53 

3059 

68  37 

2 

3057 

70 

6 

4 

3062 

Aldebaran 

W. 

33     4  43 

3127 

34  32  20 

3X94 

36     0 

0 

3x24 

37 

27 

41 

3x93 

Sun 

E. 

56     5  23 

3408 

54  43  15 

34x5 

53  21 

16 

3493 

51 

59 

25 

3430 

31 

a  Arietis 

W. 

77  29  52 

3082 

78  58  23 

3085 

80  26 

51 

30B7 

81 

55 

16 

309X 

Aldebaran 

W. 

44  46  14 

3x22 

46  13  57 

3x23 

47  41 

39 

3X92 

49 

9 

22 

3x93 

Sun 

£• 

45  "  59 

S4&> 

43  50  50 

3464 

42  29 

46 

3470 

41 

8 

48 

3474 

ID 
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SEPTEMBER,  1899. 


AT  GREENWICH  APPARENT  NOON. 


.a 


Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SC/N, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

S(/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

SWN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

S(/N. 


a 

o 

« 


o 


I 

2 
3 

4 

5 
6 

7 

8 


lO 

II 

12 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 


THE  SUN'S 


Apparent 
Right  Ascension. 


h   m   8 

10  41  38.66 

10  45  16.25 

10  48  53.58 

10  52  30.65 

10  56  7.48 

10  59  44.08 


3  20.47 

6  56.66 

10  32.67 

14  8.51 

17  44.20 

21  19.77 

24  55-22 

28  30.58 

32  5.86 

35  41.10 

39  16.30 

42  51-51 

46  26.73 

50  1.99 

53  37-32 


11  57  12.74 

12  o  48.27 
12  4  23.95 

12  7  59.78 

12  II  35.80 

12  15  12.02 

12  18  48.48 

12  22  25.18 

12  26  2.14 

12  29  39.39 


Diff.  for 
I  Hour. 


■ 
9.072 

9.060 

9.050 

9.040 
9*030 
9.021 

9.012 
9.004 
8.997 

8.991 
8.985 
8.980 

8.975 

8.971 
8.969 

8.968 
8.967 
8.967 

8.968 
8.970 

8.974 

8.979 
8.984 
8.990 

8.997 
9'005 
9.014 

9.024 

9*035 
9.046 

9.058 


Apparent 
Declination. 


N.  8  16  31. 1 

7  54  39-8 
7  32  40.8 

7  10  34-4 
6  48  21.0 

6  26    i.o 

6  3  34-7 
541  2.3 
5  18  24.4 

4  55  41-1 

4  32  53-0 
4  10    0.2 

3  47  3-2 
3  24    2.1 

3    057.4 

2  37  49-4 
2  14  38.4 

I  51  24.6 

I  28  8.5 
I  4  50.2 
o  41  30.2 

N.  o  18    8.7 

S.   o    5  13.9 

o  28  37.4 

0  52    1.3 

1  15  25.3 

1  38  49.2 

2  2  12.5 
2  25  34.9 
2  48  56.1 

S.   3  12  15.5 


Diff.  for 
z  Hour. 


-54.47 
54.80 

5512 

-55.42 
55-70 
55.97 

-56.23 

56.47 
56.69 

-56-90 
57-" 
57.29 

-57-46 
57.62 

57.77 

-57.90 
58.02 
58.13 

-58.22 
58.30 
58.37 

-58.42 
58.46 

58.49 

-58.50 
58.50 

58.49 

-58.46 
58.41 
58.35 

-58.27 


Semi- 
diameter. 


5  53.60 

5  53.83 
5  54.06 

5  54.29 
5  54-53 
5  54.77 

5  55.02 

5  55.27 
5  55.52 

5  55-77 
5  56.03 
5  56.29 

5  56.56 
5  56.82 
5  57-08 

5  57.35 
5  57-62 
5  57.88 

5  58.15 

5  58.41 
5  58.68 

5  58.95 
5  59-22 

5  59.48 

5  59.75 

6  0.0 1 

6    0.28 


6 
6 


0.55 

0.82 


6     1.09 
6     1.37 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


Equation  of 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time. 


64.42 
64.38 

64.34 

64.30 
64.26 
64.23 

64.20 
64.17 
64.15 

64.13 
64.11 
64.09 

64.08 
64.07 
64.06 

64.06 
64.06 
64.06 

64.07 
64.08 
64.09 

64.11 
64.13 

64.15 

64.17 
64.20 

64.23 

64.26 
64.29 

6433 


m        s 

o    5.06 

o  23.97 

o  43.14 

I       2.57 

I  22.24 

1  42.14 

2  2.25 
2  22.56 

2  4304 

3     3.70 

3  24.50 

3  45.43 

4  6.48 
4  27.61 

4  48.82 

5  10.08 

5  31.37 

5  52.66 

6  13.94 
6  35-17 

6  56.34 

7  17.41 
7  38.37 

7  59.19 

8  19.85 

8  40.33 

9  0.60 

9  20.65 

9  40.45 

9  59.98 


Diff.lbr 

I  Hour. 


64.37    10  19.23 


0.78a 

0.793 
0.804 

0.814 
0.824 
0.833 

0.842 
0.850 

0.857 

0.864 
0.870 
0.875 

0.879 
0.883 
0.885 

0.886 
0.887 
0.887 

0.886 

0.884 
0.880 

0.875 
0.870 
0.864 

0.857 
0.849 
0.840 

0.830 
0.820 
0.809 

0.796 


NoTB. — ^The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting 
The  sign  —  prehxed  to  the  hourly  change  of  declination  indicates  tha 
south  declinations  increasing. 


o^.iS  from  ihe  sidereal  timeu 
north  declinations  are  decreasing ; 


■•.^P^NW 
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AT  GREENWICH  MEAN  NOON. 


: 


Frid. 
Sat. 

s(/^r. 

Men. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/AT, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Men. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 


o 
« 

■s 


Q 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

14 
15 

16 

17 
18 

19 

20 

21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent 
Right  Aacensioa 

DiflE.  for 
I  Hour. 

b     m        8 
10  41    38.67 

10  45    16.31 

10  48   53.69 

■ 
9.075 

9.063 

9.052 

10  52    30.81 
10  56      7.68 

10  59  44-33 

9.042 
9032 
9.023 

II     3 
II     6 
II  10 

20.77 

57-OI 
33-07 

9.014 
9.006 
8.999 

II  14 
II  17 
II  21 

8.97 
44.71 
20.33 

8.993 
8.987 

8.982 

II  24 
II  28 
II  32 

55.83 
31.24 

6.58 

8.977 
8.973 
8.971 

II  35 
II  39 

II  42 

41.87 

17-13 
52.38 

8.970 
8.969 
8.970 

II  46 
II  50 
II  53 

27.66 
2.97 

38.35 

8.971 

8.973 
8.976 

11  57 

12  0 

12     4 

13.83 
49.42 

25-15 

8.981 
8.986 
8.992 

12     8 
12  II 
12  15 

1.03 
37.10 
13.38 

8.999 
9.007 

9.016 

12  18 
12  22 
12  26 

49.88 
26.63 

3-65 

9.026 

9.037 
9.049 

12  29  40.95 

9.06Z 

Apparent 
Declination. 


N.  8  16  31.0 

7  54  39-4 
7  32  40-1 

7  10  33-4 
6  48  19.7 

6  25  59.4 

6  3  32.7 
5  41  0.0 
5  18  21.7 

4  55  38.2 
4  32  49-7 
4    9  56.6 

3  46  59.2 
3  23  57-8 
3    o  52.7 

2  37  44.4 
2  14  33.0 

I  51   18.9 

I  28     2.4 

I  4  43.8 
o  41  23.4 

N.  o  18     1.6 

S.   o    5  21.4 

o  28  45.2 

0  52    9.4 

1  15  33.8 

1  38  58.0 

2  2  21.6 
2  25  44.4 
2  49    5.8 

S.   3  12  25.6 


Diff.  for 
X  Hour. 


-54.48 
54.81 

55.13 

-55-43 
55.71 
55.98 

-56.24 
56.48 
56.70 

-56.91 
57-12 
57.30 

-57-47 
57.63 
57.78 

-57.91 

58.03 

58.14 

-58.23 

58.31 
58.38 

-58.43 
58.47 

58.50 

-58.51 
58.51 

58.50 

-58.47 
58.42 

58.36 
-58.28 


Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 


m        ■ 

o  5.06 
o  23.97 

o  43.15 

I  2.58 
I    22.26 

1  42.16 

2  2.28 
2  22.59 
2   43.08 

3  3.74 
3  24.55 

3  45-49 

4  6.54 
4  27.68 

4  48.89 

5  10.16 

5  31.45 

5  52.75 

6  14.03 
6  35.26 

6  56.44 

7  17-51 
7  38.48 

7  59.30 

8  19.97 

8  40.45 

9  0.73 

9  20.78 

9  40.58 
10     0.12 

10  19.37 


Diff.  for 
I  Hour. 


■ 
0.782 

0.793 
0.804 

0.815 
0.825 
0.834 

0.842 
0.850 
0.857 

0.864 
0.870 

0.875 

0.879 
0.882 
0.885 

0.887 
0.887 
0.887 

0.886 
0.884 
0.880 

0.876 
0.871 
a  864 

0.857 
0.849 
0.840 

0.830 
0.820 
0.808 

0.796 


Sideratl 

Time, 

or 

Right  Ascension 

of 

Mean  Son. 


NoTK.— The  semidiameter  for  mean  noon  may  be  assamed  the  same  as  that  for  apparent  noon. 

The  siRn  —  pretixed  to  the  hourly  change  of  decli.i  itioa  in  licates  that  north  declinations  are 
decreasing ;  south  declinatious,  increasing. 


h   m   i 

o  41  43.73 
o  45  40.29 

6  49  36.84 

o  53  33.39 

0  57  29.94 

1  I  26.50 


5  23.05 

9  19.60 

13  16.16 

17  12.71 

21  9.26 

25  5.82 

29  2.37 

32  58.92 

36  55.48 

40  52.03 

44  48.58 

48  45.13 

52  41.69 

56  38.24 

o  34-79 


2  4  31.34 

2  8  27.90 

2  12  24.45 

2  16  21.00 

2  20  17.55 

2  24  14. 1 1 

2  28  10.66 

2  32     7.21 

2  36     3.76 


12  40    0.32 


Diff.  for  I  Hour. 

-f9'.8565. 
(Table  III.) 


Us'^ 
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III. 


AT  GREENWICH  MEAN  NOON. 


g 

-9 

O 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 
23 

24 

25 

26 

27 

28 
29 

30 
31 


I 

o 


244 

245 
246 

247 
248 

249 

250 
25' 

252 

253 
254 
255 

256 

257 

258 

259 

260 
261 

262 

263 

264 
265 

266 

267 

268 

269 
270 

271 
272 

273 
274 


THE  SUN'S 


TRUE  LONGITUDE. 


158  48    14.3 

159  46    22.4 

160  44    32.3 

161  42    44.1 

162  40    57.7 

163  39    13.0 


164 

165 
166 


37  300 
35  48.7 
34    9-0 


167  32  30.9 

168  30  54.3 

169  29  19.4 

170  27  46.0 

171  26  14.2 

172  24  44.1 

173  23  156 

174  21  48.8 

175  20  23.9 

176  19  0.8 

177  17  39.6 

178  16  20.4 

179  15  3-3 

180  13  48.3 

181  12  35.6 

182  II  25.0 

183  10  16.8 

184  9  10.9 


185 
186 

187 


8 

7 
6 


7.2 

5-9 
6.9 


188     5  10.0 


47  22.6 

45  306 

43  40-4 

41  52.1 

40  5.6 

38  20.8 

36  37.7 

34  56.3 

33  16.5 

31  38.3 

30  1.6 

28  26.6 

26  53.1 

25  21.2 

23  51.0 

22  22.4 

20  55-5 

19  305 

18  7.3 

16  46.0 

15  26.7 

14  9-5 

12  54.4 

II  41.6 

10  30.9 

9  22.6 

8  16.6 


7 
6 

5 


12.8 

"•5 
12.4 


4  15-4 


Diff.  for 
I  Hour. 


4530 
45-37 
45-45 

45-53 
45-6o 
4567 

45-74 
45.81 

45-88 

45-95 
46.01 

46.08 

46.14 
46.21 
46.28 

46-35 
46.42 

46.50 

46.58 
46.66 
46.74 

46.83 
46.92 
47.01 

47.11 
47.20 
4730 

47-40 
47-49 
47-59 


X47.68 


LATITUDE. 


—  0.50 

a6o 

a68 

—  0.75 
0.78 

0.77 

-0.74 
0.68 
a6o 

-0.49 

0.37 
a24 

—  aio 
+  0.03 

0.15 

+  0.24 
0.32 
0.37 

+  0.39 
0.37 

0-33 

+  0.26 

0.16 

+  0.05 

—  0.07 
0.20 

0^33 

—  0-45 
0-56 

0.64 

—  0.71 


Logarldm 

of  the 

Radias  Vector 

of  tbe 


0.0038107 
0.0037069 
0.0036017 

0.0034946 
0.0033859 
0.0032756 

0*0031637 
0.0030502 
0.0029354 

aoo28i94 

a0027022 

0.0025839 

0.0024648 
0.0023453 
0.0022251 

0.0021046 
0.0019838 
0.0018629 

0.0017422 
0.0016213 
0.0015006 

0.0013798 
0.0012591 
0.001 1 383 

0.001 01 76 
0.0008967 
0.0007755 

0.0006540 
0.0005321 
0.0004096 

0.0002867 


Oiff.lte 

I 


-42.9 
43-6 
44-2 

-44-9 
45-6 
46.3 

-47.0 
47.6 
48.1 

-48.6 
49.0 

49*4 

-49.7 
49-9 
5ax 

-50.3 
50.4 

50-4 

-50-3 

50-3 
J0.3 

-50.3 
503 
30.3 

-50-3 
30.4 

50w6 

-50.7 
50.9 
5I.I 

-5X.4 


NoTSrf^The  nnmbera  in  column  A  eorreipond  to  the  tme  eqainoi  of  tho  d«te ;  la  oolvmn  X'  to  tho  meaa 
equinox  of  January  o.'a 


Meso  Til 
of 
Sidereal  Noon. 


h  Bi   • 

3  16  5.49 
3  12  9.58 
3  8  13.68 

3  4  17.77 
3  o  21.86 

2  56  25.95  i 

2  52  30.05 
2  48  34.14 
2  44  38.23 

2  40  42.32 
2  36  46.42 

2  32  50-51 

2  28  54.60 
2  24  58.70 
2  21  2.79 

2  17  6.88 
2  13  10.98 
2  9  15-07 

2  5  19*16 
2  I  23.26 

I  57  27.35 

>  53  31-44 
I  49  35-54 
I  45  39-63 

I  41  43.72 
I  37  47.82 

I   33  51-91 

I  29  56.00 
I  26  0.10 
I  22  4.19 


II  18  8.28 


DiS.  for  I  Hoar, 
— 9>.8296. 
(Table  IL) 


J 
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GREENWICH 

MEAN  TIME. 

■ 

1 

•4 
O 

1 

THE  MOON'S 

SBMIDIAMBTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Moon. 

MMnlgbt 

Noon. 

DiS.  for 
I  Hour. 

Midnicht 

Diif.  for 
I  Hoar. 

Meridian  of 
Greenwlck. 

Diif.  for 
1  Hour. 

Noon. 

I 

2 

3 

*           m 

14  46.1 
14  44.1 

m 

14       44.9 
14       44.0 
14       44.7 

*          m 

54    5-4 
53  58.4 
53  58.0 

-0.44 
-0.15 

4o.li 

* 

54     i-o 

53  57.4 

54  0.0 

• 
-0.29 
-0.02 
40.23 

h        m 
22      0.3 

22  43.0 

23  24.5 

m 
I.81 

X.75 
I.71 

d 
26.0 

27.0 

28.0 

4 

5 
6 

14  45.6 

14  48-5 
14  52.7 

14       46.9 
14       50.4 

14  55-3 

54    3-4 
54  H-o 
54  29-4 

+0-34 
0.55 

0.74 

54    8.1 
54  21.1 
54  38.9 

+0.44 
0.64 
a84 

6 

0    5-5 
0  46.8 

1.71 
1-74 

29.0 
0.4 
1.4 

7 
8 

9 

14  58.a 

15  5-0 
15  131 

15     1-4 
15     8.9 

15  17-7 

54  49-6 

55  146 
55  44-5 

40.94 
1.14 

x-35 

55     1-5 

55  28.9 

56  1.4 

+1.04 
X.25 
X.46 

X  29.2 

2  13.5 

3  0.3 

1.80 
X.89 
2.01 

2.4 

3-4 
4.4 

lO 

II 

12 

15  42.7 

15  33-6 
15  45-6 

15  28.0 

15  39.5 
15  51-9 

56  19.6 

56  59-6 

57  43-7 

+X-57 
X.76 

Z.90 

56  39.0 

57  21.2 

58  6.9 

4X.67 
X.84 
X.94 

3  50.3 

4  43-5 

5  39-5 

2.15 
2.28 

S.38 

5.4 
6.4 

7.4 

13 
15 

15  58.3 

16  io.g 

16  22.5 

16    4.7 
16  16.9 
16  27.6 

58  30.3 

59  16.8 

59  59-4 

+X.96 
X.88 
Z.63 

58  53.8 

59  38.9 

60  17.9 

41.94 
X.78 

x-43 

6  37.4 

7  35-7 

8  33.3 

2.43 
2.42 
2.37 

8.4 

9.4 

10.4 

i6 

17 
i8 

16  31.9 
16  37.7 
16  39.1 

16  35.3 
16  39.0 

16  37.9 

60  33-7 

60  55.1 

61  0.1 

+1.18 
+0.56 
-0.16 

60  46.2 
60  59.8 

^  55-9 

40.89 
40.21 
-0.54 

9  29.4 

10  24.1 

11  17.6 

2.31 
2.25 
2.22 

11.4 
12.4 
13.4 

19 

20 
21 

16  35.5 
16  27.4 

16  15.5 

16  32.0 
16  21.8 
16    8.6 

60  47.2 
60  17.3 

59  33-7 

-0.90 

1.55 
a.03 

60  34.2 

59  56.9 
59    8.2 

-1.25 
X.82 
2.19 

12  10.7 

13  4.0 
13  58.0 

2.21 
2.23 
2.26 

14.4 

15-4 
16.4 

22 

23 

24 

16     1.2 

15  45-9 
15  310 

15  53-6 

15  38.3 
15  24.0 

58  41.2 

57  450 
56  50- 1 

"3.a9 

a-34 
a.2o 

58  13.2 
57  17.1 
56  24.3 

-«-34 
2.29 

2.08 

14  52.6 

15  47.3 

16  41.5 

2.28 
2.26 
2.23 

17.4 
18.4 
19.4 

25 

26 

27 

15  174 

IS     5-9 
14  56.9 

15  "-3 
15     10 

14  53-4 

56    0.2 

55  179 

54  44.8 

-1.93 

1.58 
1.17 

55  37.9 
55     o-i 
54  32.0 

-1.76 
1.38 

0.97 

17  340 

18  24.3 

19  12.0 

a.X5 
2.04 

x.94 

20.4 
21.4 
22.4 

28 
29 

30 

14  50.6 
14  46.9 

H  45-7 

14  48.4 
14  46.0 
14  46.0 

54  21-6 
54    8.1 
54    3-8 

-0.76 

-0.37 
0.00 

54  13.7 

54    4-9 
54    4.8 

-0.56 
-0.18 
40.16 

19  57.3 

20  40.5 

21  22.4 

1.84 

x-77 
1-73 

23.4 
24.4 

254 

31 

14  46.8 

14  48.0 

54    7-7 

40.31 

54  12.3 

40.45 

22     3-7 

X.72 

26.4 

- 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Honr. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hoar. 

Right 

Diff.  for 

Declinatioa 

Diff.f6r 

Atcension. 

X  Minute. 

X  Minute. 

Aacension. 

X  Minute. 

X  Minnte. 

] 

FRIDAl 

r  I. 

SUNDAY  3. 

h 

m      ■ 

s 

•    *     f» 

m 

h    m       ■ 

B 

• 

*          m 

m 

O 

8 

2   33.08 

j.Qoaa 

N.T7  43  14.9 

8.X33 

0 

9  34  45.66 

X.8638 

N.IO 

0    14.5 

XO.867 

I 

8 

4  32.52 

1.9889 

17  35     3-4 

8.S37 

I 

9  36  37-34 

X.8604 

.    9 

49  21.3 

10.907 

2 

8 

6  31.75 

1.9835 

17  26  47.6 

8.399 

2 

9  38  28.91 

X.8587 

9 

38  25.7 

XO.946 

3 

8 

8  30.78 

X.9834 

17  18  27.5 

8.371 

3 

9  40  20.38 

1.8569 

9 

27  27.8 

XO.983 

4 

8 

ID   29.61 

X.9789 

X7  10     3.1 

8.44a 

4 

9  42  11.74 

1.853a 

9 

16  27.7 

XX.02X 

5 

8 

X2    28.25 

».9757 

17     I  34.4 

8.513 

5 

9  44     3.00 

1.8535 

9 

5  25.3 

XX.O57 

6 

8 

X4  26.69 

1.9793 

16  53     1.5 

8.382 

6 

9  45  54.16 

X.8SI9 

8 

54  20.8 

11.093 

7 

8 

16    24.93 

X.9691 

16  44  24.5 

8.6SX 

7 

9  47  45.23 

X.8503 

8 

43  14. I 

IX.X28 

8 

8 

18   22.98 

X.9659 

16  35  43.4 

8.7x9 

8 

9  49  36.20 

1.8488 

8 

32     5.4 

xx.x6a 

9 

8 

20    20.84 

X.9637 

16  26  58.2 

8.787 

9 

9  51  27.09 

1.8474 

8 

20  54.6 

11.197 

lO 

8 

22    18.50 

Z.9S94 

16  18     9.0 

8.853 

10 

9  53  17.89 

X.8460 

8 

9  41.7 

XX. 331 

ix 

8 

24    15.97 

x.956a 

16     9  15.8 

8.930 

II 

9  55     8.61 

X.8446 

7 

58  26.9 

XX. al^ 

X2 

8 

26    13.25 

X.9S33 

16     0  18.6 

8.985 

12 

9  56  59.24 

x.843a 

7 

47  10.2 

xi.a94 

13 

8 

28    10.35 

1.9301 

15  51   17.6 

9.049 

13 

9  58  49.79 

1.8419 

7 

35  51.6 

XX. 326 

14 

8 

30      7.26 

X.9470 

15  42  12.7 

9.XX3 

14 

xo    0  40.27 

1.8407 

7 

24  31.1 

11.337 

15 

8 

32      3.99 

1.9440 

15  33     4.0 

9-177 

15 

10      8   30.68 

1.8393 

7 

13     8.8 

XX.386 

i6 

8 

34    0.54 

x.94>o 

15  23  5X.5 

9*339 

16 

10      4   21.01 

1.8383 

7 

X  44.8 

1X.415 

17 

8 

35  56.91 

X.9380 

15  14  35.3 

9.30X 

17 

10    6  XI. 27 

1.837a 

6 

50  19.0 

11.443 

18 

8 

37  53.10 

1.9350 

15     5  15.4 

9.36a 

18 

10    8     1.47 

X.8363 

6 

38  51.6 

11.47* 

19 

8 

39  49." 

i.93ai 

X4  55  5X.8 

9.433 

19 

10     9  51.61 

i.8351 

6 

27  22.5 

11.498 

io 

8 

41  44.95 

1.999s 

14  46  24.7 

9.483 

20 

10  II  41.68 

1.8341 

6 

15  51.8 

IX.524 

21 

8 

43  40.61 

x.9a6s 

14  36  54.0 

9.541 

21 

10  13  31.70 

X.8332 

6 

4  19.6 

11.549 

22 

8 

45  36.  IX 

x.9a35 

X4  27  19.8 

9.599 

22 

10  15  21.67 

1.8323 

5 

52  45.9 

11.574 

23 

8 

47  31.43 

1.9306 

N.14  x7  42.1 

9.«57 

23 

10  17  11.58 

1.83x4 

N.  5  4X  10.7 

M.598 

SA 

iTURDi 

\y  a. 

1^ 

rONDA^ 

5^4. 

O 

8 

49  26.58 

X.9X78 

N.14    8     x.o 

9.713 

0 

xo  19     X.44 

1.8307 

N.  5 

29  34.1 

ii.6sa 

I 

8 

51  21.57 

l,9X5« 

13  58  16.5 

9.769 

x 

10  20  51.26 

X.8300 

5 

17  56.1 

".645 

2 

8 

53  16.40 

i.9ia5 

13  48  28.7 

9.8a4 

2 

10   22   41.04 

x.8a9a 

5 

6  16.7 

XX.667 

3 

8 

55  ".07 

1.9C98 

13  38  37.6 

9.879 

3 

10  24  30.77 

X.8386 

4 

54  36.0 

XI.688 

4 

8 

57     5.57 

X.907X 

13  28  43.2 

9.934 

4 

10   26   40.47 

X.838X 

4 

42  54.1 

11.709 

5 

8 

58  59.92 

1.9046 

13  18  45.5 

9.987 

5 

10  28  10.14 

1.8375 

4 

31   10.9 

XX.729 

6 

9 

0   54.  X2 

X.90W 

13     8  44.7 

X0.039 

6 

10  29  59.77 

X.8270 

4 

19  26.6 

11.748 

7 

9 

2  48.  x6 

X.8994 

12  58  40.8 

X0.09X 

7 

10  31  49.38 

X.8266 

4 

7  41.1 

XX.767 

8 

9 

4  42.05 

t.8969 

12  48  33.8 

io.X4a 

8 

10   33   38.96 

x.826a 

3 

55  54.5 

11.783 

9 

9 

6  35  79 

X.8945 

12   38   23.7 

X0.X93 

9 

10   35   28.52 

1.8238 

3 

44     6.9 

XX. 803 

lO 

9 

8  29.39 

i.dgm 

12   28    10.6 

xo.a43 

10 

10   37    18.06 

X.8236 

3 

32  18.2 

xx.8flo 

zx 

9 

10  22.84 

1.8897 

12    17   54.5 

xo.a93 

IX 

10  39     7.59 

I.88S3 

3 

20  28.5 

11.835 

12 

9 

Z2    Z6.I5 

1.887s 

X2     7  35.6 

X0.340 

12 

10  40  57.10. 

X.8351 

3 

8  38.0 

XI. 849 

13 

9 

14      9.32 

1.883X 

"  57  13.7 

X0.388 

13 

10  42  46.60 

1.8349 

2 

56  46.6 

XX.864 

14 

9 

16      2.36 

x.B8a8 

II   46   49.0 

10.435 

14 

10  44  36.09 

X.8a48 

2 

44  54.3 

XI. 878 

15 

9 

17    55.26 

X.8805 

II    36   21.5 

10.483 

15 

10  46  25.58 

1.8348 

2 

33     1.2 

XI.  89s 

x6 

9 

19  48.02 

1.8783 

II    25    51.2 

xo.5«7 

16 

10  48  15.07 

X.8348 

2 

21     7.3 

11.904 

17 

9 

21  40.66 

x.876a 

II    15    18.2 

10. 37a 

17 

10  50     4.56 

X.8248 

2 

9  12.7 

XX.9I6 

i8 

9 

23  33.17 

X.874X 

II      4   42.5 

10.6x7 

18 

10  51  54.05 

1.8249 

57  17-4 

XX.927 

19 

9 

25  25.55 

1.0720 

10   54      4.2 

X0.660 

19 

10  53  43-55 

X.825X 

45  21.5 

11.937 

20 

9 

27  X7.81 

X.8700 

10  43  23.3 

xo.7« 

20 

10  55  33.06 

1.8353 

33  25.0 

11.947 

21 

9 

29     9.95 

x.8Nk) 

10  32  39.8 

XO.746 

21 

10  57  22.59 

1.8256 

21  27.9 

11.935 

22 

9 

31     1.97 

X.8660 

xo  21  53.8 

10.787 

22 

10  59  12.13 

1.8258 

9  30.4 

X1.963 

a3 

9 

32  53.87 

X.8641 

10  II     5.3 

X0.837 

23 

II     I     1.69 

x.826« 

0 

57  32.3 

IX.971 

24 

9 

34  45.66 

X.862S 

N.io    0  14.5 

10.867 

24 

II     2  51.28 

1.8267 

N.  0 

45  33.9 

11.977 

VL 
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GREENWICH 

MEAN 

TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hoar. 

Right 

Diff.for 

Declinatioa. 

DiiLfor 

Hour. 

Rifcht 

Diff.fbr 

Declinatioa 

DifF.for 

Ascensioa 

X  Minute. 

I  Minute. 

Aicenaioa 

I  Minute. 

I  Minute. 

Tl 

JESDA 

Y5. 

THURSDAY  7. 

h     m       ■ 

8 

•       *       » 

• 

h 

m       ■ 

■ 

•                • 

m 

O 

IX     2  51.28 

1.8367 

N.  0  45  33.9 

11.977 

0 

12 

31   59.12 

x.907t 

S.  8  43     8.6 

M.4a7 

I 

II     4  40.89 

x.8a7x 

0  33  35- 1 

ZI.983 

I 

12 

33  53.64 

X.910X 

8  54  33*3 

11.396 

2 

II     6  30.53 

1.8076 

0  21  35.9 

ZI.989 

2 

12 

35  48.33 

1.9130 

9     5  56-1 

XX.  364 

3 

II     8  20.20 

z.8a83 

N.  0    9  36.4 

Z1.993 

3 

12 

37  43.20 

X.9161 

9  17  17.0 

XI. 333 

4 

II  10     9.91 

X.8SB7 

S.  0     2  23.3 

".997 

4 

12 

39  38.26 

1.9x93 

9  28  35.9 

XX.298 

5 

II  II  59.65 

X.8994 

0  14  23.2 

13.000 

5 

12 

41  33.51 

1.9333 

9  39  52.8 

XX.364 

6 

II  13  49-44 

X.830S 

0  26  23.3 

13.003 

6 

12 

43  28.94 

X.9355 

9  51     7.6 

11.339 

7 

II   15  39.27 

1.8309 

0  38  23.6 

13.005 

7 

12 

45  24.57 

X.9387 

10      2   20.3 

XI.  193 

8 

II   17  29.15 

X.8317 

0  50  23.9 

13.005 

8 

12 

47  20.39 

X.9S30 

10    13   30.8 

XI. 157 

9 

II   19  19.08 

1.8336 

X     2  24.2 

IS.005 

9 

12 

49  16.41 

X.9353 

10   24   39.1 

XX.XX9 

lO 

II  21     9.06 

1.8335 

X  14  24.5 

13.005 

10 

12 

51  12.63 

x.9387 

10  35  45.1 

xx.o8x 

II 

II  22  59.10 

1.8345 

I  26  24.8 

13. 004 

II 

12 

53     9.06 

X.9483 

10  46  48.8 

XX. 043 

12 

II  24  49.20 

1.8355 

I  38  25.0 

13.003 

12 

12 

55     5.70 

X.9457 

10  57  50.1 

XX. 003 

13 

II  26  39.36 

1.8366 

I  50  25.1 

xi-999 

13 

12 

57     2.54 

1.9493 

II     8  49.0 

X0.96I 

H 

II   28  29.59 

X.8377 

2     2  24.9 

11.996 

14 

12 

58  59.60 

X.9537 

II  19  45.4 

10.9x8 

15 

II  30  19.89 

1.8389 

2  14  24.6 

11.99a 

15 

13 

0  56.87 

X.9563 

II  30  39^2 

X0.876 

i6 

II  32  10.26 

1.8403 

2  26  24.0 

11.987 

16 

13 

2  54.36 

X.9600 

II  41  30.5 

10.833 

17 

II  34     0-7I 

1.8415 

a  38  23.0 

11. 981 

17 

13 

4  52.07 

X.9637 

II  52  19.1 

X0.788 

i8 

II  35  51-24 

1.8438 

a  50  21.7 

XX.975 

18 

13 

6  50.00 

X.9674 

12     3     5.1 

X0.743 

19 

II  37  41.85 

1.8443 

3    2  20.0 

XI.968 

19 

13 

8  48.16 

1.97x8 

12  13  48,3 

X0.697 

20 

II  39  32.54 

1.8456 

3  14  17.9 

XX. 960 

20 

13 

10  46.55 

X.975X 

12  24  28.7 

.    X0.649 

21 

II  41  23.32 

1.8471 

3  26  15.2 

X1.95X 

21 

13 

12  45.17 

X.9790 

12  35     6.2 

I    X0.60X 

22 

II  43  14.19 

1.8487 

3  38  12.0 

IX.942 

22 

13 

14  44.03 

X.9839 

12  45  40.8 

10.553 

23 

II  45     5.16 
WE 

1.850a 

DNESr 

S.  3  50    8.2 
>AY  6. 

XI. 933 

23 

13 

16  43.12 

] 

X.9B69 

FRIDAl 

S.12  56  12.4 
f  8. 

10.503 

O 

IX  46  56.22 

1.8519 

S.  4    2    3.8 

XZ.93X 

0 

13 

18  42.46 

1.99x0 

S.13     6  41.0 

10.458 

I 

II  48  47.39 

1.8537 

4  13  58.7 

XI.909 

I 

13 

20  42.04 

X.9950 

13  17     6.6 

XO.400 

2 

II  50  38.66 

1.8553 

4  25  52.9 

XX.897 

2 

13 

22  41.86 

1.999X 

13  27  29.0 

10.347 

3 

II  52  30.03 

1.8371 

4  37  46.3 

XX.883 

3 

13 

24  41.93 

3. 0033 

13  37  48.2 

10. 393 

4 

XI  54  21.51 

1.8590 

4  49  38.9 

IX.869 

4 

13 

26  42.25 

t.0074 

13  48     4.2 

X0.239 

5 

II  56  13. I I 

1.8610 

5     I  30-6 

11.855 

5 

13 

28  42.82 

3.01X6 

13  58  16.9 

xo. 183 

6 

II  58     4.83 

1.8699 

5  13  21.5 

XX. 840 

6 

13 

30  43.64 

3.0x58 

14     8  26.2 

xo.xa7 

7 

II  59  56.66 

X.8649 

5  25  11.4 

XX.833 

7 

13 

32  44.72 

3.0303 

14  18  32.1 

X0.070 

8 

12      I    48.62 

1.8670 

5  37     0.3 

IX.806 

8 

13 

34  46.06 

2.0345 

14  28  34.6 

XO.OX3 

9 

12      3    40.70 

Z.869Z 

5  48  48.1 

XI. 788 

9 

13 

36  47.66 

S.OS89 

14  38  33.5 

9.953 

lO 

12     5  32.91 

1.87x3 

6     0  34.9 

XX.770 

10 

13 

38  49.53 

S.Q3S4 

14  48  28.8 

9.893 

II 

12     7  25.25 

1.8735 

6  12  20.5 

XX. 751 

II 

13 

40  51.67 

t.0378 

14  58  20.5 

9.83X 

12 

12     9  17-73 

1.8758 

6  24     5.0 

XX.73I 

X2 

13 

42  54.07 

3.  0433 

15     8     8.5 

9.768 

13 

12  II   10.35 

x.8783 

6  35  48.2 

XX. 710 

13 

13 

44  56.74 

3.0468 

15  17  52.7 

9.705 

14 

12  13     3.11 

1.8805 

6  47  30.2 

XX.688 

14 

13 

46  59.69 

8.05x4 

15  27  33.1 

9.642 

15 

12  14  56.01 

Z.8839 

6  59  10.8 

ix.6e6 

15 

13 

49     2.91 

3.0560 

15  37     9.7 

9.577 

i6 

12  16  49.06 

1.8854 

7  10  50.x 

XX.643 

16 

13 

51     6.41 

8.  0606 

15  46  42.4 

9.5x1 

17 

12  18  42.26 

X.8879 

7  22  27.9 

XZ.617 

17 

13 

53  10.18 

8.0653 

15   56   II.O 

9.443 

i8 

12  20  35.61 

1.8905 

7  34     4.2 

XI.  59a 

18 

13 

55  14.34 

8.0700 

16     5  35.6 

9.375 

19 

12   22   29.12 

X.8933 

7  45  39.0 

XX.567 

19 

13 

57  18.58 

3.0747 

16  14  56.0 

9.306 

20 

12    24    22.79 

X.8958 

7  57  12.3 

XX.54X 

20 

13 

59  23.20 

8.0794 

16  24  12.3 

9.337 

21 

12   26    16.62 

1.8986 

8     8  43.9 

11.5x3 

21 

14 

I    28. XI 

8.0843 

16  33  24.4 

9.X66 

22 

12    28    10.62 

1.9013 

8  20  13.9 

11.485 

22 

14 

3  33- 30 

S.0890 

16  42  32.2 

9.094 

23 

12   30      4.78 

1.9049 

8  31  42.1 

IX.456 

23 

14 

5  38.79 

3.0938 

16  51  35.7 

9>03X 

24 

12    31    59.12 

1.907s 

S.  8  43     8.6 

11.437 

24 

14 

7  44.56 

8.0987 

S.17    0  34.7 

8.947 

152 


SEPTEMBER,  1899. 


VII. 


^^^■■% 

GREENWICH 

MEAN  TIME. 

THE  MOON'S 

RIGHT 

ASCENSION  . 

AND  DECLINATION^ 

Hour. 

Right 

DIff.  for 

Declination. 

Diff.  for 

Hour. 

Right 

DifF.  for 

DeclinstioiL 

Difr.for 

Ascension. 

I  Minute. 

X  Minute. 

Ascension. 

I  Minute. 

f 

X  Minute. 

S/ 

ITURD. 

^Y  9 

• 

MONDAY  XI. 

h 

m 

s 

s 

• 

m 

m 

h 

m        9 

s 

• 

» 

• 

• 

O 

14 

7 

44-56 

a.  09^ 

S.17 

0    34.7 

8.947 

0 

15 

54   19.23 

a.  3406 

S.22 

25 

35.9 

4.  •7 

I 

14 

9 

50.63 

t.XQJ7 

17 

9  29.3 

8.87a 

I 

15 

56  39.80 

a. 345a 

22 

29 

44.7 

4.<«5 

2 

14 

II 

57.00 

a.zQB6 

17 

18  19.3 

8.796 

3 

15 

59     0.65 

a.  3498 

22 

33 

46.1 

3.051 

3 

14 

14 

3.66 

a. I 134 

17 

37     4.8 

8.7x9 

3 

16 

I  21.78 

a. 3544 

22 

37 

40.0 

3.836 

4 

14 

16 

10.61 

a.1184 

17 

35  45.6 

8.64Z 

4 

16 

3  43.18 

a. 3589 

22 

41 

26.4 

S-7» 

5 

14 

18 

17.87 

a.x3S5 

17 

44  21.7 

8.562 

5 

16 

6     4.85 

a. 3634 

22 

45 

5.3 

3. 584 

6 

14 

ao 

25.43 

2.1984 

17 

52  53.1 

8.482 

6 

16 

8  26.79 

3.3678 

22 

48  36.5 

3.457 

7 

14 

22 

33    C 

2,iS34 

18 

I   19.6 

8.4OX 

7 

16 

10  48.99 

a.37a3 

22 

52 

O.I 

3.339 

8 

14 

24 

41.44 

a. 1385 

18 

9  41.2 

8.319 

8 

16 

13  11.45 

3.3765 

22 

55 

16.0 

S.aoo 

9 

M 

26 

49.90 

a. 1436 

18 

17  57.9 

8.237 

9 

16 

15  34.17 

3.3808 

22 

58 

24.1 

S.070 

lO 

14 

28 

58.67 

a. 1487 

18 

36     9.6 

8.X53 

10 

16 

17  57.15 

3.3850 

23 

I 

24.4 

9.940 

IX 

14 

31 

7.74 

a. 1537 

18 

34  16.3 

8.068 

II 

16 

30  20.37 

2.3893 

23 

4 

16.9 

9.808 

£2 

14 

33 

17,11 

a. 1587 

18 

42  17.7 

7.98a 

13 

16 

32   43.85 

3,3933 

23 

7 

1.4 

9.676 

13 

14 

35 

26.79 

a.x^ 

18 

50  14.0 

7.894 

13 

16 

25      7.57 

a.  3973 

23 

9 

38.0 

9.543 

14 

14 

37 

36.78 

a.x69i 

18 

58     5.0 

7.806 

14 

16 

27   31.53 

3.4013 

23 

13 

6.5 

3.408 

15 

14 

39 

47.08 

t.x74a 

19 

5  50.7 

7-717 

15 

16 

29  55.73 

3.405a 

23 

14 

27.0 

3.374 

i6 

14  41 

57.69 

a.i7W 

19 

13  31.1 

7.637 

16 

16 

32   20.16 

3.4093 

23 

16 

39.4 

3.139 

17 

14 

44 

8.60 

a.x84S 

19 

31      6.0 

7.536 

17 

16 

34  44.83 

3.4130 

23 

18 

43.7 

8.  003 

i8 

14 

46 

19.83 

a.x8lB7 

19 

38   35.4 

7.443 

18 

16 

37     9.72 

2.4167 

23 

30 

39.8 

x.8fi6 

19 

14 

48 

31.36 

a. 1948 

19 

35  59.2 

7.350 

19 

16 

39  34.83 

3.43(Q 

23 

22 

27.6 

X.798 

ao 

14 

50 

43.20 

a-aooo 

19 

43  17.4 

7.356 

30 

16 

4a     0. 16 

3.4239 

23 

24 

7.2 

x.5»i 

ai 

14 

52 

55.36 

a.aosa 

19 

50  39.9 

7.161 

31 

16 

44  25.70 

a.4a75 

23 

25 

38.5 

1.45a 

aa 

14 

55 

7.82 

a.aiot 

19 

57  36.7 

7.065 

23 

16 

46  51.46 

a.43xo 

23 

27 

1.4 

X.3X9 

as 

1 

14 

57 

20.59 
S 

a.  2154 

UNDAl 

S.ao 

r  10. 

4  37.7 

6.967 

23 

16 

49  17.42 
Tl 

a.4343 

JESDA 

S.23 

Y  12. 

38 

15.9 

X.X7I 

o 

14 

59 

33.67 

a.aai9 

s.ao 

II  32.8 

6.809 

0 

16 

51  43.58 

a.4377 

S.23 

29 

21.9 

x.cqo 

I 

15 

I 

47.07 

a.8as8 

ao 

18  32.0 

6.769 

I 

16 

54     9.94 

a.  4409 

23 

30 

19.5 

0.889 

a 

15 

4 

0.77 

a.a3io 

20 

25   5.1 

6.668 

a 

16 

56  36.49 

a.444X 

23 

31 

8.6 

0.747 

3 

15 

6 

14.79 

a. 236a 

ao 

31    43.3 

6.567 

3 

16 

59     3.23 

8.447a 

23 

31 

49.2 

0.605 

4 

15 

8 

29.12 

a.a4i3 

ao 

38  13.2 

6.465 

4 

I  30.16 

3.4502 

23 

32 

21.2 

0.462 

5 

15 

10 

43.75 

a.  3464 

20 

44  38.0 

6.362 

5 

3  57.26 

a.453a 

23 

32 

44.6 

0.3x8 

6 

15 

12 

58.69 

a.a5x6 

20 

50  56.6 

6.357 

6 

6  24.54 

3.456X 

23 

32 

59.4 

O.X74 

7 

15 

15 

13.94 

t.a367 

ao 

57    8.9 

6.152 

7 

8  51.99 

a.458B 

23 

33 

5.5 

-  0.099 

8 

15 

17 

29.50 

a.a6x8 

ai 

3  14.8 

6.045 

8 

II  19.60 

3.4615 

23 

33 

a.  9 

-f  0.X16 

9 

15 

19 

45.36 

a.a669 

ai 

9  14.3 

5.937 

9 

13  47.37 

3.4643 

23 

32 

51.6 

0.261 

zo 

15 

32 

1.53 

a. 8790 

21 

15     7.3 

5.83a 

10 

16  15.30 

9.4667 

23 

32 

31.6 

0.407 

II 

15 

24 

18.00 

a.a77x 

21 

20  53.7 

5.7x9 

II 

18  43.37 

9.469X 

23 

32 

a.  7 

0.554 

la 

15 

26 

34.78 

a.a8M 

21 

26  33.6 

5.609 

13 

21  11. 59 

9.4715 

23 

31 

25.1 

0.701 

13 

15 

28 

51.86 

a.a87a 

21 

32     6.8 

S.497 

13 

23  39.95 

a.4737 

23 

30 

38.6 

0.848 

14 

15  31 

9.24 

a.29«i 

21 

37  33.3 

S.38S 

14 

26     8,44 

a.47«o 

23 

29  43.3 

0.99S 

15 

15 

33 

26.9a 

a. 2979 

21 

42  53.0 

5.a7a 

15 

38  37.07 

9.478a 

23 

28 

39.2 

X.X43 

i6 

15 

35 

44.90 

a.3091 

21 

48     5.9 

5.X57 

16 

31     5.82 

9.4809 

23 

27 

36.1 

X.292 

17 

15 

38 

3.17 

a.  3070 

21 

53  "9 

5.04a 

17 

33  34.69 

3.4831 

23 

26 

4.2 

X.440 

i8 

15 

40 

21.74 

9.3x19 

21 

58  10.9 

4.9>5 

18 

36     3.67 

3. 4839 

23 

24  33.3 

1.589 

19 

15 

42 

40.60 

a.  3167 

22 

3     2.9 

4.806 

19 

38  32.76 

8.4857 

23 

22 

53.5 

1.738 

ao 

15 

44 

59.75 

a.3ai6 

23 

7  47.9 

4.690 

30 

41     X.95 

3.4873 

23 

21 

4.7 

X.887 

ai 

15 

47 

19.19 

a.3a64 

32 

12  35.7 

4.57X 

21 

43  31.24 

3.4890 

23 

19 

7.0 

9.037 

aa 

15 

49 

38.92 

a.33xa 

33 

16  56.4 

4.4SX 

23 

46    0.63 

a.  4906 

23 

17 

0.2 

9. 187 

a3 

15 

51 

58.93 

a. 3358 

33 

31    19.8 

4.3a9 

23 

48  30.11 

a. 4990 

23 

M 

44.5 

a.  337 

«4 

15 

54 

19.22 

t.34C« 

S.aa 

25   35.9 

4-«P7 

24 

50  59.67 

a.4933 

S.23 

12 

19.8 

a.4ay 

VIIL 


SEPTEMBER,  1899. 


153 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

How. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hoar. 

Right 

Diff.  for 

DeclinaiioB. 

Diff.  for 

Atcension. 

X  Minute. 

I  Minute. 

Aacensioa 

X  Minute. 

I  Minute. 

WE 

DNESE 

>AY  13. 

FRIDAY 

15. 

m 

■ 

• 

• 

• 

tt 

h 

a      • 

s 

o           t 

m 

• 

O 

17 

50 

59.67 

a*49S3 

S.23  12 

X9.8 

2.487 

0 

19 

50  38,52 

a.4647 

S.I8  23 

12.5 

9.381 

X 

17 

53 

39.31 

2.4940 

23     9 

46.x 

2.637 

I 

19 

53     6.34 

t.46a6 

18  13 

45.8 

9.506 

a 

17 

55 

59.0a 

•.4957 

23     7 

3.4 

«.787 

2 

19 

55  34.03 

a.4604 

18     4 

II.5 

9*634 

3 

17 

58 

28.79 

a.4967 

23     4 

XI. 6 

a.  938 

3 

19 

58     1.59 

a.438a 

17  54 

29.7 

9.739 

4 

18 

0 

38.62 

a.49;7 

23     I 

10.8 

3.088 

4 

20 

0  29.02 

a.4561 

17  44 

40.4 

9.884 

5 

18 

3 

28.51 

a.4986 

22  58 

I.O 

3.238 

5 

20 

2  56.32 

2.4538 

17  34 

43-6 

10.007 

6 

18 

5 

58.45 

«.4994 

22  54 

42.2 

3.388 

6 

20 

5  23.48 

2.4316 

17  24 

39.5 

xo.ia8 

7 

18 

8 

28.44 

2.$ooa 

22  51 

14.4 

3.539 

7 

20 

7  50.51 

2.4493 

17  14 

28.2 

10.249 

8 

18 

10 

58.47 

a.sooB 

22  47 

37.5 

3.690 

8 

20 

10  17.40 

2.4470 

17     4 

9.6 

10.370 

9 

18 

13 

28.54 

a.Soi3 

22   43 

51.6 

3.840 

9 

20 

12  44.15 

•.4447 

16  53 

43.8 

10.488 

lO 

18 

«5 

58.63 

a.  5017 

22   39 

56.7 

3.990 

10 

20 

15  10.76 

2.4423 

16  43 

II. 0 

10.603 

II 

18 

18 

28.75 

2.sosa 

22   35 

52.8 

4.140 

II 

20 

17  37.23 

2.4400 

16  32 

31.2 

10.721 

12 

18 

20 

58.89 

8.5013 

22   31 

39.9 

4.290 

12 

20 

20     3.36 

2.4376 

16  21 

44.4 

10. 837 

13 

18 

23 

29.05 

«.50t7 

22    27 

18.0 

4.440 

13 

20 

22  29.74 

2.433a 

16  10 

50.8 

10.930 

H 

18 

25 

59.21 

«.5oa7 

22   22 

47.1 

4.389 

14 

20 

24  55.78 

2.4327 

15  59 

50.4 

xx.062 

15 

18 

28 

29.38 

1.3028 

22    18 

7.3 

4.738 

15 

20 

27  21.67 

2.4303 

15  48 

43.4 

11.172 

i6 

18 

30 

59-55 

S.S09B 

22    13 

18.5 

4.887 

16 

20 

29  47.42 

2.4279 

15  37 

29.7 

11.288 

17 

X8 

33 

29.72 

a.50«7 

22      8 

20.8 

5.037 

17 

20 

32  13.02 

2.4234 

15  26 

9.5 

11.391 

i8 

18 

35 

59.87 

a.5oa4 

22      3 

14. 1 

5.185 

18 

20 

34  38.47 

2.4229 

15  14 

42.8 

11.498 

19 

18 

38 

30.01 

a.soaa 

21   57 

58.6 

3.333 

19 

20 

37     3.77 

2.4204 

15     3 

9.7 

11.604 

20 

18 

41 

0.13 

a.  3018 

21    52 

34.1 

3.482 

20 

20 

39  28.92 

2.4x80 

14  51 

30.3 

11.708 

21 

18 

43 

30.23 

a.  5014 

21    47 

0.8 

3.6a8 

21 

20 

41   53.93 

«.4X33 

14  39 

44.7 

11.81X 

22 

18 

46 

0.30 

a,  3008 

21    41 

18.7 

3.773 

22 

20 

44  18.78 

t.4129 

14  27 

53.0 

11.912 

23 

18 

48  30.33 

a^soos 

S.2I  35 

27.8 

3.92S 

23 

20 

46  43.48 

2.4104 

S.14   15 

55.2 

I2«OX2 

TH 

URSDi 

LY  14. 

SA 

TVKDA 

lY  16. 

O 

18 

51 

0.33 

a-4996 

S.21  29 

28.1 

6.087 

0 

20 

49     8.03 

2.407f 

S.14     3 

51.5 

12.111 

I 

18 

53 

30.28 

a.4988 

21  23 

19.7 

6.213 

I 

20 

51  32.43 

2.4033 

13  51 

41.9 

12.208 

a 

18 

56 

0.19 

2*4981 

21  17 

2.5 

6.330 

2 

20 

53  56.69 

2.4030 

13  39 

26.5 

12.303 

3 

18 

58 

30.05 

t.4972 

21  10 

36.6 

6.504 

3 

20 

5fj  20.79 

2.4004 

13  27 

5.5 

12.397 

4 

19 

0 

59.85 

a.  496a 

21     4 

2.0 

6.648 

4 

20 

58  44.74 

2.3979 

13  14 

38.8 

12.491 

5 

19 

3 

29.59 

2.4932 

20  57 

18.8 

6.79a 

5 

21 

I     8.54 

•.3933 

13     2 

6.6 

12.38s 

6 

19 

5 

59.27 

2.4941 

20  50 

27.0 

6.934 

6 

21 

3  32.20 

2.3931 

12  49 

28.9 

12.672 

7 

19 

8 

28.88 

2.4929 

20  43 

26.7 

7.077 

7 

21 

5  55.71 

2.3906 

12  36  45.9 

12.780 

8 

19 

10 

58.42 

2.4917 

20  36 

17.8 

7.219 

8 

21 

8  19.07 

2.388X 

12   23 

57.7 

12.847 

9 

19 

13 

27.89 

2.4904 

20  29 

0.4 

7.360 

9 

21 

10  42.28 

2.3837 

12    II 

4.3 

12.938 

lO 

19 

15 

57.27 

2.4890 

20   21 

34.6 

7.500 

10 

21 

13     5.35 

2.383a 

II    58 

5.9 

13.013 

IX 

19 

18 

26.57 

2.4877 

20    14 

0.4 

7.640 

II 

21 

15  28.27 

2.3807 

"  45 

2.5 

13.097 

la 

19 

20 

55.79 

2.486t 

20     6 

17.8 

7.779 

12 

21 

17  51.04 

2.3783 

II  31 

54.2 

J3.I77 

13 

19 

23 

24.92 

2.4847 

19  58 

26.9 

7.917 

13 

21 

20  13.67 

2.3761 

II   18 

41.2 

I3.a36 

14 

19 

25 

53.96 

2.48sa 

19  50 

27.8 

8.034 

14 

21 

22   36.17 

a. 3737 

II     5 

23.3 

13.333 

15 

19 

28 

22.90 

2.4815 

19  42 

20.4 

8.19a 

15 

21 

24   58.32 

2.3713 

10  52 

1.2 

13.409 

i6 

19 

30 

51.74 

2.4798 

19  34 

4.8 

8.327 

16 

21 

27   20.73 

a. 3691 

10  38 

34.4 

13.488 

17 

19 

33 

20.48 

2.47«« 

19  25 

41. 1 

8.462 

17 

21 

29   42.81 

2.3667 

10  25 

3.3 

13.533 

i8 

19 

35 

49.11 

2.47*2 

19   17 

9.4 

8.596 

18 

21 

32      4.74 

2.3644 

10  II 

27.8 

13.686 

19 

19 

38 

17.63 

2.4744 

19     8 

29.6 

8.729 

19 

21 

34  26.54 

2.3622 

9  57 

48.2 

13.694 

20 

19 

40 

46.04 

2.47«6 

18  59 

41.9 

8.861 

20 

21 

36  48.21 

2.3601 

9  44 

4.5 

13.761 

21 

j 

19 

43 

14.34 

2.4707 

18  50 

46.3 

8.992 

21 

21 

39     9.75 

2.3579 

9  30 

16.8 

13.827 

22 

19 

45 

42.52 

2.4687 

18  41 

42.8 

9.  Its 

22 

21 

41  31.16 

a.  3537 

9  16 

25.3 

13.890 

1    23 

19 

48 

10.38 

2.4667 

18  32 

31.5 

9.253 

23 

21 

43  52.43 

2. 3333 

9     2 

30.0 

13.93a 

1^ 

19 

50 

38.52 

•.4647 

S.18  a3 

X2.5 

9.381 

24 

21 

46  13.58 

•«3514 

S.  8  48 

31.0 

14.013 

154 


SEPTEMBER,  1899. 


IX. 


GREENWICH 

MEAN 

TIME. 

THE  MOON'S 

^  RIGHT 

'  ASCENSION  . 

AND  DECLINATION. 

1 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hour. 

RiRht 

Diff.  for 

Declinaiioa 

DiflL  for 

Ascension. 

I  Minute. 

1  Minute. 

Ascension. 

1  Minute. 

1  Minute. 

S 

►UNDA^ 

V  17. 

TUESDAY  19 

■ 

h 

m 

■ 

■ 

• 

» 

» 

m 

h 

m 

s 

s 

0 

• 

m 

m 

O 

21 

46 

13.58 

a.35U 

S.  8 

48 

31.0 

14.013 

0 

23 

37 

23.28 

2.2967 

N.  3 

0 

7.9 

X4.8a6 

I 

21 

48 

34.60 

a. 3493 

8 

34 

28.4 

14.07a 

X 

23 

39 

41.08 

2.2967 

3 

14 

56.7 

14-799 

2 

21 

50 

55.50 

«-3473 

8 

20 

22.4 

I4.ia8 

2 

23 

41 

58. 88 

a. 8967 

3 

29 

43.8 

14.770 

3 

21 

53 

16.28 

a. 3453 

8 

6 

13.0 

14.184 

3 

23 

44 

16.68 

a. 2967 

3 

44 

29.1 

14.740 

4 

21 

55 

36.94 

a. 3433 

7 

52 

0.3 

14.237 

4 

23 

46 

34.48 

2.8967 

3 

59 

12.6 

14.708 

5 

21 

57 

57.48 

a. 3413 

7 

37  44.5 

14.289 

5 

23 

48 

52.28 

8.2967 

4 

13 

54.1 

14-675 

6 

22 

0 

17.90 

a. 3394 

7 

23 

25.6 

X4.340 

6 

23 

51 

XO.09 

8.3969 

4 

28 

33.6 

14.640 

7 

22 

2 

38.21 

a. 3376 

7 

9 

3.7 

14.388 

7 

23 

53 

27.91 

2.2971 

4 

43 

10.9 

14.603 

8 

22 

4 

58.41 

a.  3357 

6 

54 

39.0 

X4.434 

8 

23 

55 

45.74 

a. 8973 

4 

57  46.0 

14.565 

9 

22 

7 

18.50 

a. 3339 

6 

40 

II. 6 

X4.479 

9 

23 

58 

3.58 

8.8976 

5 

12 

18.7 

«4.5a4 

lO 

22 

9 

38.48 

a.33aa 

6 

25 

41.5 

i4.5aa 

10 

0 

0 

21.45 

8.8979 

5 

26 

48.9 

14.483 

XX 

22 

IX 

58.36 

a.  3305 

6 

II 

8.9 

14.563 

II 

0 

2 

39.33 

a. 8982 

5 

41 

16.5 

14.438 

12 

22 

14 

18.14 

a.3a88 

5 

56 

33.9 

14.602 

12 

0 

4 

57.23 

a.a986 

5 

55 

41.5 

14.393 

13 

22 

16 

37.82 

3.3a7a 

5  41 

56.6 

14.640 

13 

0 

7 

15.16 

a. 8990 

6 

10 

3.7 

14.346 

14 

22 

18 

57.40 

a. 3*55 

5 

27 

17. 1 

14.677 

14 

0 

9 

33." 

a. 8994 

6 

24 

23.0 

14.897 

15 

22 

21 

16.88 

a. 3839 

5 

12 

35.4 

14.711 

15 

0 

II 

51.09 

8.8999 

6 

38 

39-4 

14.847 

x6 

22 

23 

36.27 

a.3aa4 

4 

57 

51.8 

14. 74a 

16 

0 

14 

9.10 

8.3004 

6 

52 

52.7 

14.196 

17 

22 

25 

55.57 

a.  3209 

4 

43 

6.3 

X4.773 

17 

0 

16 

27.14 

a. 3010 

7 

7 

2.9 

14.148 

i8 

22 

28 

14.78 

a. 3194 

4 

28 

19.0 

14.802 

18 

0 

18 

45.22 

a.  3016 

7 

21 

9.8 

14.087 

19 

22 

30  33-90 

a.3181 

4 

13 

30.1 

14.828 

19 

0 

21 

3.33 

a. 302a 

7 

35 

13.4 

14.031 

20 

22 

32 

52.95 

3.3x67 

3 

58 

39.6 

X4.853 

20 

0 

23 

21.48 

8.3028 

7 

49 

13.5 

13.97a 

21 

22 

35 

II. 91 

a. 3153 

3 

43 

47.7 

14.877 

21 

0 

25 

39.67 

a.  3035 

8 

3 

10.  X 

13.9x3 

22 

22 

37 

30.79 

a.3141 

3 

28 

54.4 

14.898 

22 

0 

27 

57.90 

8.3048 

8 

17 

3.1 

13.858 

23 

22 

39  49.60 

a.3ia9 

S.  3 

13 

59.9 

14.9x8 

23 

0 

30 

16.17 

8.3049 

N.  8 

30 

52.3 

13.789 

M 

ONDAl 

I  18. 

WE] 

DNESD 

AY  20. 

O 

22 

42 

8.34 

2.31x7 

S.  2 

59 

4.2 

14.936 

0 

0 

32 

34.49 

8.3057 

N.  8 

44 

37.8 

13.786 

X 

22 

44 

27.01 

a. 3x06 

2 

44 

7.6 

14.95a 

X 

0 

34 

52.86 

8.3065 

8 

58 

19.4 

13.659 

2 

22 

46  45.61 

a. 3094 

2 

29 

10. 0 

14.967 

2 

0 

37 

11.27 

8.3073 

9 

II 

56.9 

13.598 

3 

22 

49 

4.14 

a.ScC3 

2 

14 

II. 6 

X4.979 

3 

0 

39 

29.73 

8.3088 

9 

25 

30.4 

13.523 

4 

22 

51 

22.61 

a. 3073 

X 

59 

12.5 

14.989 

4 

0 

41 

48.25 

a.309x 

9 

38 

59.7 

13.453 

5 

22 

53 

41.02 

a.  5064 

I 

44 

12.9 

X4.997 

5 

0 

44 

6.82 

a. 3099 

9 

52 

24.8 

13.388 

6 

22 

55 

59.38 

a.  3055 

I 

29 

12.8 

15.005 

6 

0 

46 

25.44 

t.sxoS 

10 

5 

45.5 

13.308 

7 

22 

58 

17.68 

a.  3047 

X 

14 

12.3 

15.011 

7 

0 

48 

44.12 

t.3XX7 

10 

19 

1.8 

13.834 

8 

23 

0 

35.94 

a.  3038 

0 

59 

".5 

15.014 

8 

0 

51 

2.85 

8.3187 

10 

32 

13.6 

13.158 

9 

23 

2 

54.14 

a.  3030 

0 

44 

10.6 

15.015 

9 

0 

53 

21.65 

a.3137 

10 

45 

20.8 

13*061 

lO 

23 

5 

12.30 

a.3oa3 

0 

29 

9.7 

15.015 

10 

0 

55  40.50 

8.3147 

xo 

58 

23.3 

13*008 

XI 

23 

7 

30.42 

a.3017 

S.  0 

14 

8.8 

15.013 

XX 

0 

57 

59.41 

t.3157 

XI 

XX 

21. 1 

18.982 

X2 

23 

9 

48.50 

a. 3010 

N.  0 

0 

51.9 

15.009 

12 

0 

18.39 

a. 3168 

XX 

24 

14.0 

18.  841 

13 

23 

12 

6.54 

a.3aq 

0 

15 

52.3 

15.003 

13 

a 

37.43 

8.3x78 

XX 

37 

a.o 

18*757 

14 

23 

14 

24.54 

a.a998 

0 

30 

52.3 

X4.997 

14 

4 

56.53 

8.3188 

XX 

49 

44.9 

18. 673 

15 

23 

16 

42.52 

a.a993 

0 

45 

51.9 

14.988 

15 

7 

15.69 

8.3199 

X2 

2 

22.8 

18.588 

i6 

23 

19 

0.46 

a.a988 

0 

50.8 

14.976 

16 

9 

34.92 

8.38XX 

xa 

14 

55*5 

18.508 

17 

23 

21 

18.38 

a. 9984 

15 

49.0 

14.963 

17 

II 

54.22 

8.3288 

12 

27 

23.0 

18.4M 

x8 

23 

23 

36.27 

a. 3980 

30  46.4 

14.949 

18 

14 

13.58 

8.3233 

X2 

39 

45-2 

18*384 

19 

23 

25 

54.14 

a.a977 

45 

42.9 

14-933 

19 

16 

33.OX 

8.3844 

12 

52 

1.9 

18.833 

20 

23 

28 

11.99 

a.a974 

0 

38.4 

14.915 

20 

18 

52.51 

8.3855 

13 

4 

13.2 

X8.148 

21 

23 

30 

29.83 

a.a97a 

a 

15 

32.7 

X4.895 

21 

21 

12.07 

8.3867 

13 

16 

19.0 

18.040 

22 

23 

32 

47.66 

a.a97x 

2 

30 

25.8 

14.874 

22 

23 

31.71 

8.3878 

13 

28 

19. 1 

11.954 

•3 

23 

35 

5.48 

a.a96B 

2 

45 

17.6 

14.851 

23 

25 

51.4X 

8.3889 

13 

40 

13.5 

n.899 

24 

23 

37 

23.28 

a.a9«7 

N.  3 

0 

7.9 

14.826 

24 

28 

ix.x8 

t.5301 

N.I3 

52 

a.a 

ll.7«S 

X. 


SEPTEMBER,' 1899. 


155 


GREENWICH 

MEAN 

TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Horn. 

Right 

Diff.  for 

DecUnatioa 

DiffLldr 

Ascension. 

X  Minute. 

X  Minnte. 

Aacensioa 

X  Minnte. 

X  Minute. 

TH 

(URSD^ 

lY  21. 

SATURDAY  23. 

h     m       s 

■ 

m       t         m 

M 

h 

m       • 

■ 

•         $         m 

m 

O 

I   28   1 1. 18 

a.33ox 

N.13    52      2.2 

XI.763 

6 

3 

21      7.23 

2.3651 

N.2I     7  13.0 

6.091 

I 

I   30  31.02 

a.  33" 

14     3  45-1 

XI. 665 

I 

3 

23  29.13 

a.  3649 

21    13    14.5 

S.958 

2 

I   32   50.93 

a.33«4 

14  15  22.0 

XX. 566 

2 

3 

25  51.02 

a. 3647 

21    19      8.0 

5.825 

3 

I   35   10-91 

«.3336 

14  26  53.0 

XX.  466 

3 

3 

28   12.89 

a. 3643 

21    24    53.5 

5.693 

4 

I  37  30- 96 

a. 3347 

14  38  17.9 

IX.  365 

4 

3 

30  34-74 

a.  3641 

21    30   31. 1 

5.561 

5 

I  39  51.08 

«.3358 

14  49  36.8 

XX.  263 

5 

3 

32  56.58 

a. 3637 

21    36      0.8 

5.4t7 

6 

I  42  11.26 

a.  3369 

15     0  49.5 

II. 159 

6 

3 

35  18.39 

a. 363a 

21    41    22.4 

S.a93 

7 

X  44  3I-5X 

a.33«J 

15  II  55-9 

10.055 

7 

3 

37  40.17 

a. 3627 

21    46   36.0 

5.160 

8 

I  46  51.83 

t.3393 

15  22  56.1 

10.950 

8 

3 

40     1.92 

a.36aa 

21    51    41.6 

5.027 

9 

I  49  12.22 

a. 3404 

15  33  49-9 

10.843 

9 

3 

42  23.64 

1.36x7 

21    56   39.2 

4.893 

lO 

I  51  32.68 

a. 3415 

15  44  37.3 

10.736 

10 

3 

44  45.32 

2.36x0 

22      I    28.8 

4.759 

II 

I  53  53- 20 

a. 3426 

15  55  18.2 

10.637 

II 

3 

47     6.96 

a. 360a 

22      6    10.3 

4.625 

12 

I  56  13-79 

a. 3437 

16     5  52.6 

X0.5I8 

12 

3 

49  28.55 

a.  3595 

22    10   43.8 

4.49a 

13 

I  58  34-45 

a. 3447 

16  16  20.4 

10.407 

13 

3 

51  50.10 

a. 3587 

22    15      9.3 

4-357 

14 

2     0  55.16 

a. 3457 

16  26  41.5 

io.a96 

14 

3 

54   11.59 

a.3577 

22    19   26.7 

4.aa3 

15 

2     3  15-94 

a. 3469 

16  36  55.9 

X0.184 

15 

3 

56  33.03 

t.S568 

22   23    36.1 

4.090 

i6 

a     5  36.79 

a. 3480 

16  47     3.6 

xo.oTa 

16 

3 

58  54.41 

a. 3558 

22   27   37.5 

3.956 

»7 

2     7  57-70 

a. 3490 

16  57     4.5 

9.957 

17 

4 

I   15.73 

a. 3548 

22   31    30.8 

3.82a 

i8 

2  10  18.67 

a. 3499 

17     6  58.5 

9.84a 

18 

4 

3  36.99 

a. 3537 

22   35    16.I 

S.687 

19 

2  12  39.69 

a.  3509 

17  16  45.5 

9.7a6 

19 

4 

5  58.17 

«.35a4 

22  38  53-3 

3.554 

20 

2  15     0.78 

a.3519 

17  26  25.6 

9.6x0 

20 

4 

8  19.28 

2.351a 

22  42   22.6 

3.421 

21 

2  17  21.92 

a. 35*7 

17  35  58.7 

9-493 

21 

4 

10  40.32 

a. 3500 

22  45  43.8 

3.a87 

22 

2  19  43.11 

a. 3537 

17  45  24-8 

9.375 

22 

4 

13     1.28 

a. 3486 

22   48    57.0 

3.153 

23 

2  22     4.36 
F 

a. 3546 

"RIDAY 

N.17  54  43.7 

22. 

9.a56 

23 

4 

15  22.15 
S 

a.3471 
UNDA\ 

N.22    52      2.2 

'   24. 

3.0x9 

o 

2  24  25.66 

a.  3554 

N.18      3   55.5 

9.»37 

0 

4 

17  42.93 

a. 3456 

N.22    54    59.3 

9.886 

I 

2  26  47.01 

a. 356a 

18   13     O.I 

9.016 

I 

4 

20     3.62 

a.344» 

22  57  48.5 

a.753 

2 

2  29    8.41 

a. 3571 

18    21    57.4 

8.894 

2 

4 

22  24.22 

a.34a6 

23      0   29.7 

a.6ao 

3 

2  31  29.86 

a.  3578 

18    30   47.4 

8.773 

3 

4 

24  44-73 

a.3409 

23     3     2.9 

a.  487 

4 

2  33  51-35 

a. 3586 

18    39    30.1 

8.651 

4 

4 

27     5.13 

a.  3391 

23     5  28.1 

a.  354 

5 

2  36  12.89 

a. 359a  . 

18    48       5.5 

8.5a7 

5 

4 

29  25.42 

a. 3373 

23     7  45-4 

a.a22 

6 

2  38  34-46 

a. 3599 

18  56  33-4 

8.403 

6 

4 

31  45.61 

a. 3355 

23     9  54-8 

a.09x 

7 

2  40  56.08 

a. 3606 

19     4  53-9 

8.279 

7 

4 

34     5.68 

a. 3336 

23  II  56.3 

X.958 

8 

2  43  17-73 

8.361a 

19  13     6.9 

8.154 

8 

4 

36  25.64 

a. 33x7 

23  13  49-8 

X.827 

9 

2  45  39.42 

a. 36x7 

19  21  12.4 

8.029 

9 

4 

38  45.48 

8.3396 

23  15  35.5 

1.696 

Id 

2  48     1. 14 

a. 362a 

19  29  10.4 

7.90a 

10 

4 

41     5-19 

a.3a75 

23  17  13.3 

1.564 

II 

2  50  22.89 

a. 36*7 

19  37     0.7 

7.77fi 

II 

4 

43  24.78 

a.3a54 

23  i8  43.2 

».433 

12 

2  52  44.67 

a. 363a 

19  44  43-5 

7.649 

12 

4 

45  44.24 

a.3a3a 

23  20     5.3 

X.302 

13 

2  55     6.47 

a. 3636 

19  52  18.6 

7.5aa 

13 

4 

48     3.57 

a. 32 10 

23  21  19.5 

1.172 

U 

2  57  28.30 

a. 3640 

19  59  46.1 

7.393 

14 

4 

50  22.76 

2.3x87 

23  22  26.0 

1.04a 

15 

2  59  50.15 

a. 3643 

20     7     5.8 

7.a64 

15 

4 

52  41.81 

a. 316a 

23  23  24.6 

0.91a 

i6 

3     2  12.01 

a.  3645 

20  14  17.8 

7.136 

16 

4 

55     0.71 

a.3138 

23  24  15.5 

0.784 

17 

3     4  33.89 

«.3647 

20  21  22.1 

7.007 

17 

4 

57  19.47 

a.S"4 

23  24  58.7 

0.656 

i8 

3     6  55.78 

a.  3649 

20  28  18.6 

6.877 

18 

4 

59  38.08 

a. 3089 

23  25  34.2 

0.527 

19 

3     9  17-68 

a. 3651 

20  35     7.3 

6.747 

19 

5 

I  56.54 

a.  3063 

23  26     2.0 

0.399 

20 

3  II  39.59 

a. 365a 

20  41  48.2 

6.616 

20 

5 

4  14.84 

a.  3037 

23  26  22.1 

o.a7a 

21 

3  14     I- 50 

a. 365a 

20  48  21.2 

6.485 

21 

5 

6  32.99 

a.  301 1 

23  26  34.6 

O.X45 

22 

3   16  23.41 

a. 365a 

20  54  46.4 

6.353 

22 

5 

8  50.97 

a. 2983 

23  26  39.5 

+  0.018 

1    ^3 

3   18  45.32 

a. 365a 

21     I     3.6 

6.aa2 

23 

5 

II     8.78 

a. 2955 

23  26  36.8 

-  0.107 

,''- 

3  21     7.23 

a. 3651 

N.21     7  13.0 

6.ogi 

24 

5 

13  26.43 

2.2987 

N.23  26  26.6 

0.233 
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TIME. 

TH£  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Horn. 

RlRht 
ABcentioo. 

Diff.  for 
iMkuite. 

DecUnackM. 

Diff.  for 
x  Minute 

How. 

RiKht 

^kSCcBwoOn. 

Diff.  for 
xMJiwte. 

Declination 

Diff.  for 
X  Minute. 

M 

ONDA^ 

r  ts. 

WEDNESDAY  27. 

h 

a       ■ 

• 

•       »        » 

m 

h 

■           8 

• 

e 

f       i» 

m 

0 

5 

13  26.43 

S.a9t7 

N.23  «6  26.6 

asas 

0 

6 

59  29*59 

S.XXI3 

N.2I 

I  30.8 

9.99s 

I 

5 

15  43.90 

a.a89a 

23  26     8.8 

OW318 

7 

I  3645 

8.1X88 

20 

55  54.8 

5-fi47 

2 

5 

18     i.ao 

3.2869 

23  25  43.6 

OW4B3 

7 

3  43.06 

3.xoB« 

20 

50  13. I 

5.741 

3 

5 

20  18.33 

3.88)9 

23  25  10,9 

0.607 

7 

5  49-43 

a.xa4X 

20 

44  25.9 

5.833 

4 

5 

22  35.27 

3. 8808 

23  24  30.7 

cfc73a 

7 

7  55.55 

a.xooo 

20 

38  33.2 

5.9a4 

5 

5 

«4  52.03 

3.8778 

23  23  43.1 

0.854 

7 

10     1.43 

8.0960 

20 

32  35-0 

6.006 

6 

5 

27     8.61 

a.«747 

23  22  48.2 

0.977 

6 

7 

12     7.07 

9.0919 

20 

26  31.3 

6bXo6 

7 

5 

29  24.99 

3.8715 

23  21  45.9 

Z.098 

7 

7 

14  12.46 

9.C878 

20 

20  22.3 

fi.x95 

8 

5 

31  41.19 

S.S683 

23  20  36.4 

X.3J9 

8 

7 

16  17.61 

8.aQ57 

20 

14     7.9 

6.8B4 

9 

5 

33  57.19 

a. 8699 

23  19  19.6 

X.34I 

9 

7 

18  22.51 

a.o;97 

20 

7  48-2 

6.37a 

lO 

5 

36  12.99 

3.3617 

23  17  55.5 

1.460 

10 

7 

20  27.18 

a.0757 

20 

I  23.3 

6.499 

II 

5 

38  28.60 

3.2584 

23  16  24.2 

1.583 

II 

7 

22  31.60 

a. 0717 

19 

54  53.1 

6*546 

la 

5 

40  44.00 

3.3550 

23  14  45.7 

X.70X 

12 

7 

24  55.78 

3.0677 

19 

48  17.8 

6.633 

13 

5 

42  59.20 

3.3517 

23  13     0.1 

x.8x9 

13 

7 

26  39.72 

3.0637 

19 

41  37.3 

6.717 

14 

5 

45  14.20 

3.848« 

23  "     7.4 

«.937 

14 

7 

28  43.42 

a.  0597 

19 

34  51.8 

6.80X 

15 

5 

47  28.99 

3.34^ 

23     9     7.7 

3.054 

15 

7 

30  46.89 

8.0598 

19 

28     1.2 

6.885 

16 

5 

49  43.57 

3. 3418 

23     7     0.9 

3.178 

16 

7 

32  50.12 

3.0518 

19 

21     5.6 

6.967 

17 

5 

51  57.94 

3.8377 

23     4  47.1 

3.386 

17 

7 

34  53." 

a.047« 

19 

14     5.1 

7.090 

18 

5 

54  12.09 

3.8340 

23     2  26.4 

3»408 

18 

7 

36  55.86 

t.04a9 

19 

6  59.6 

7.«3« 

19 

5  56  26.02 

3.3304 

22  59  58.8 

3.5x7 

19 

7 

38  58.38 

t.Q40O 

18 

59  49.3 

7.txt 

20 

5 

58  39.74 

3.8268 

22  37  24.3 

8.653 

20 

7 

41     0.66 

8.<^6o 

18 

52  34.2 

7.890 

21 

6 

0  53.24 

3.3331 

22  54  42.9 

a.  747 

21 

7 

43     2.72 

8.0383 

18 

45  14.3 

7.37« 

22 

6 

3     6.51 

3.8I9S 

22  51  54.7 

a.85j 

22 

7 

45     4.54 

a.0394 

18 

37  49.6 

7*490 

23 

6 

5  19.56 

••"57 

N.22   48    59.8 

a.97< 

23 

7  47    6.13 

3.0346 

N.18 

30  20.3 

7.5ar 

T1 

LJESDA 

Y  26. 

TH 

URSD/ 

LY    2£ 

1. 

0 

6 

7  32.39 

8.8I19 

N.22  45  58.2 

S.o8l 

0 

7  49    7.49 

8.0307 

N.I8 

22  46.3 

7*6«9 

I 

6 

9  44*99 

3.308a 

22  42  49.9 

3*191 

I 

7 

51     8.62 

8.0X7» 

18 

15     7.7 

7.68X 

2 

6 

"  57.37 

S.8Q4S 

22  39  34.9 

3.3«» 

2 

7 

53     9. 53 

3.0x30 

18 

7  24.6 

7.73i 

3 

6 

14     9.51 

9.8004 

22  36  13.4 

3.4IS 

3 

7 

55  10.21 

8.009s 

17 

59  37.0 

7.833 

4 

6 

16  21.42 

3.1966 

22  32  45.3 

3*933 

4 

7 

57  10.67 

3.0057 

17 

51  44.8 

7.906 

i  5 

6 

i8  33.10 

t.l9t7 

22  29  10.6 

3.6sa 

5 

7 

39  10,90 

3.008X 

17  43  48.3 

7.978 

6 

6 

20  44.55 

3.Z888 

22  25  29.5 

S.73i 

6 

8 

I  10.92 

1.9989 

17 

35  47.4 

8.  Oft 

7 

6 

22  55.76 

3.X84S 

22  21  42.0 

3.8iS 

7 

8 

3  10.72 

1*9948 

17 

27  42.1 

8,184 

;  8 

6 

25     6.73 

3.X809 

22  .17  48.1 

3.9S« 

8 

8 

5  10.30 

x.99>a 

17 

19  32.5 

8.X96 

•  9 

6 

27  17.47 

a.x770 

22  13  47.8 

4.057 

9 

8 

7     9.66 

X.9876 

17 

II   18.6 

8.366. 

10 

1 

6 

29  27.97 

«.I730 

22     9  41.2 

4.x6a 

10 

8 

9     8.81 

X.9841 

17 

3     0.6 

8«33^ 

II 

6 

31  38.23 

8.1690 

22     5  28.3 

4.366 

II 

8 

"     7-75 

1.9805 

16 

54  38.3 

8.40> 

12 

6 

33  48.25 

3.i6ge 

22     I     9.3 

4.308 

12 

8 

13     6.47 

1.9770 

16 

46  12.0 

8.47t 

13 

6 

35  58.03 

8. 1610 

21  56  44.1 

4.47> 

13 

8 

15    4.99 

1.9798 

16 

37  41.6 

8.541 

14 

6 

38     7.57 

8.X57* 

21  52  12.7 

4*574 

14 

8 

17     3.30 

X.9708 

16 

29     7.1 

8.6o8 

15 

6 

40  16.87 

a.z530 

21  47  35.2 

4.676 

15 

8 

19     1.41 

X.9667 

16 

20  28.6 

8.674 

16 

6 

42  25.93 

«.I48» 

21  42  51.6 

4.77« 

16 

8 

20  59.31 

X.9613 

16 

11  46.2 

8«7«o 

17 

6 

44  34.74 

3.Z448 

21  38     2.1 

4*875 

17 

8 

22  57.01 

Z.9600 

16 

2  59-8 

8.806 

18 

6 

46  43.31 

a. 1407 

21  33     6.6 

4.9M 

18 

8 

24  54.51 

X.9568 

15 

54    9*5 

8,870 

19 

6 

48  51.63 

«.13«7 

21   28     5.2 

5. 073 

19 

8 

a6  51.82 

t.9536 

15 

45  15.4 

8«9SS 

20 

6 

50  59.71 

8.X387 

21  22  57.9 

9. 171 

20 

8 

28  48.94 

Z.95Q9 

15 

36  17.5 

8.997 

21 

6 

53     7.55 

3.X386 

21  17  44.7 

5.367 

21 

8 

30  45.86 

i.947« 

15 

27  15.8 

9*090 

22 

6 

55  15.14 

3.1345 

21  12  25.8 

5.3«S 

22 

8 

32  42*59 

1-9439 

15 

18  10.4 

9*iao 

23 

6 

57  22.49 

8.xao« 

21     7     I.I 

5.458 

23 

8 

34  39.13 

1.9408 

15 

9     1.4 

9.t8x 

«4 

6 

59  29.59 

9.ix6| 

N.21     I  30.8 

5*  39a 

24 

8 

36  35.49 

1*9377 

N.14 

59  48.7 

9.840 

tm 
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Hour. 


O 
I 

2 

5 

4 

5 

6 

7 

8 

9 

lO 
IX 

12 

«3 

14 

15 

i6 

17 
i8 

19 

20 
21 
22 

a3 


GREENWICH   MEAN  TIMK 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


IU«ht 
AscentioiL 


Dtff.  for 
iMinnto. 


Daclination. 


FRIDAY  29. 


h  m 
8  36 
8  38 
8  40 
8  42 
8  44 
8  46 
8  48 
8  50 

8  51 
8  53 
8  55 
8  57 

8  59 

9  I 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


3 
5 
7 

9 

IX 

12 

14 
16 

18 

20 


35.49 
31.66 

27.65 

23.47 
19.10 

14.56 

9.85 

4.97 

59.9a 

54.71 

49.34 
43.80 

38.11 
32.26 
26.26 
20.10 
13.80 

7.35 
0.76 

54-03 
47.16 

40.16 

33.03 

25.77 


■ 

«.9377 
9347 
93«7 

9«57 


.9i7« 
•9x45 
•gii8 

.9091 
•9064 

•9056 
•9oni 
.898Br 
.896t 

•8937 
.891S 
.8890 
.8867 
.8844 
.88ai 
.8801 
.8779 


N. 


N. 


59 
50 
41 
3« 

22 

za 

3 
53 
44 
34 
24 
14 

4 
54 
44 
34 
a  24 


2 

2 
I 
X 
X 

I 
I 


14 

4 

54 

43 

33 

23 
xa 


48.7 

32.4 

12.6 

49.2 
22.4 

52.2 

18.5 

41.5 

I. a 
17.7 

30.9 
40.9 

47.7 
51.5 

52.2 
49.9 
44.6 

36.3 
25.1 

II. I 

54-2 
34.6 
12.2 
47.0 


SATURDAY  30. 


0 

9   22 

X 

9  24 

a 

9  26 

3 

9  27 

4 

9  29 

5 

9  3« 

6 

9  33 

7 

9  35 

8 

9  37 

9 

9  39 

xp 

9  40 

XX 

9  42 

la 

9  44 

13 

9  46 

14 

9  48 

15 

9  50 

16 

9  52 

17 

9  53 

18 

9  55 

19 

9  57 

ao 

9  59 

ax 

XO      I 

aa 

10    3 

«3 

XO    5 

24 

XO    6 

18.38 

1.8758 

10.87 

1.8737 

3.23 

1.8717 

55.48 

1.8C98 

47.61 

1.8680 

39.64 

I.8668 

31.55 

t.864S 

23.35 

i.86as 

15.05 

i.86aB 

6.65 

i.8s9t 

58.15 

f.8575 

49.55 

1.8559 

40.86 

X.8544 

32.08 

1.8530 

23.22 

I.8516 

14.27 

1.8501 

5.24 

1.8488 

56.13 

x.847« 

46.95 

1.8464 

37.70 

i.845t 

28.38 

l.844t 

19.00 

I.8431 

9.55 

1.8410 

0.04 

X.84II 

50.48 

x«84oa 

N.ix 
10 
10 
xo 

XO 
XO 

9 

9 

9 

9 

9 

9 
8 

8 

8 
8 

8 

7 

7 

7 

7 

7 

7 
6 

N.  6 


2 

51 
41 
30 
ao 

9 


19.2 
48.8 

15.8 

40.2 

a.  I 

21.5 

58  38.5 
47  53.0 
5.2 
15.  X 
22.7 
28.0 
31.2 

32.2 

3I.X 

27.8 
22.5 
15.2 

5.9 
54.7 

4X.6 
a6.6 

9.7 

51.  X 
30.8 


37 

26 

15 

4 

53 

42 

31 
20 

9 
58 
47 
35 

24 

13 

2 

50 
39 


Diff.  for 
X  M  innte. 


Hoar. 


9.i«2 
9.301 
9.360 
9.418 
9*475 
9.533 
9.589 
9.S«4 
9.<9B 
9.753 
9.807 
9.860 

9.91S 
9.96a 

XO.0I3 
X0.063 
to.n3 
lo.x6a 

lObtXO 

«o.t57 
10.304 
10.350 
10.397 
10.443 


10.48s 
xob5>8 
10.57a 
10.614 
10.636 
10.697 
10.737 
10.777 
10.816 
10.854 
10.89a 
10.919 
10.969 

IX.OOX 

11.037 

lUOTt 
II.X05 
IX. 138 
XI.I7X 
IX.903 

1X.934 
11.966 
IX.996 
ix.SM 
tx.SSI 


Right 
Aacension. 


Diff.  for 
X  Mixmte. 


Declinatioa 


Diff.  for 
x  Mtaote. 


SUNDAY,  OCTOBER  x. 
XO     6  50.48  I    i.84aB  |N.  6  39  30.8 


11.35a 


PHASES  OF  THE  MOON. 


%  New  Moon    • 

J  First  Quarter 

O  Full  Moon     . 

(  Last  Quarter 


•     ■     .  Septa 


•     •     •     •     • 


•     •     •     . 


d      h       m 
4  15  33.0 

X2      9    49.2 

X9    o  31.3 
a6    3     2.6 


C 
C 
C 


Apogee 
Perigee 
Apogee 


•     •     •     •     .  oept. 


d  h 

2  13.4 

X7  x8,9 

30  0.0 
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xni. 


GREENWICH  MEAN  TIME. 

1 

, 

LUNAR  DISTANCF^S. 

P.L. 

P.L. 

P.L. 

P.  L 

Name  and  Direction    1 

Noon. 

of 

III»»- 

of 

Vlh. 

of 

IXii. 

of 

of  Object 

DiSL 

DiS. 

Diff. 

Diff. 

•               m 

e         t         m 

•      »      « 

• 

m 

I 

a  Arietis 

W. 

83  23  37 

3093 

84  51  55 

309s 

86  2o  II 

3096 

87  48 

25 

3098 

Aldebaran 

W. 

50  37    4 

3x23 

52    4  46 

3X23 

53  32  28 

3x23 

55    0 

10 

3X22 

Sun 

E. 

39  47  55 

3480 

38  27     8 

3484 

37    6  26 

3489 

35  45 

50 

3494 

2 

a  Arietis 

W. 

95    9  13 

310a 

96  37  20 

3X08 

98     5  27 

S108 

99  33 

34 

3x0a 

Aldebaran 

W. 

62  18  50 

3"9 

63  46  37 

31x8 

65  14  25 

3x17 

66  42 

H 

31x5 

• 

Sun 

E. 

a9    4  12 

35*1 

27  44  II 

3527 

26  24  17 

SS3S 

25     4 

31 

3543 

6 

Sun 

W. 

15  45  33 

3S54 

17     4  58 

35x8 

18  25     2 

3489 

19  45 

38 

34^ 

Jupiter 

E. 

38  46     5 

3084 

37  17  36 

3c6x 

35  49     3 

3078 

34  20 

27 

3077 

Antares 

E. 

69  28  41 

S99X 

67  58  17 

a985 

66  27  46 

2980 

64  57 

8 

2974  ' 

Saturn 

E. 

78  49  « 

2996 

77  i8  54 

9990 

75  48  29 

3985 

74  17 

57 

•979  ' 

a  Aquilse 

E. 

X19  59  31 

3fi37 

"8  41  37 

36x4 

117  23  18 

359X 

1x6    4 

34 

3570 

7 

Sun 

W. 

26  34  45 

3373 

27  57  32 

3359 

29  20  35 

3346 

30  43 

53 

3333 

Antares 

E. 

57  22  10 

S945 

55  50  48 

2938 

54  19  17 

2931 

52  47 

38 

2924 

Saturn 

E. 

66  43  26 

99«8 

65  12     8 

2942 

63  40  42 

2935 

62     9 

7 

292B 

a  Aquilae 

E. 

Z09  25  20 

3476 

108     4  29 

3460 

106  43  20 

3444 

xos  21 

53 

343D 

8 

Sun 

W. 

37  43  54 

3*76 

39     8  34 

aafi* 

40  33  28 

3«53 

41  58 

34 

32M« 

Antares 

E. 

45     7  13 

2890 

43  34  41 

2883 

42     2     0 

9S75 

40  29 

9 

2867 

Saturn 

E. 

54  28  58 

a89i 

52  56  28 

2883 

51  23  47 

2875 

49  50 

56 

2867 

a  Aquilae 

£. 

98  30  44 

336s 

97     7  47 

335a 

95  44  36 

3342 

94  21 

13 

333« 

9 

Sun 

W. 

49     7  26 

3185 

50  33  53 

3x74 

52    0  33 

3x62 

53  27 

28 

3x50 

Antares 

E. 

3a  42  27 

2829 

31     8  37 

1821 

29  34  37 

2814 

28     0 

27 

2807 

Saturn 

E. 

42     3  58 

2823 

40  30    0 

2813 

38  55  49 

2804 

37  21 

36 

>795 

a  Aquilae 

E. 

87  21  25 

3285 

85  56  56 

:a77 

84  32   18 

3270 

83     7 

32 

3^63  i 

Fomalhaut 

E. 

113  22  12 

S350 

III  58  58 

3329 

no  35  20 

3306 

109  II 

x8 

3flB8 

lO 

Sun 

W. 

60  45  40 

30B8 

62  14    4 

3076 

63  42  43 

3063 

65  II 

38 

yH9 

Spica 

W. 

25  48  n 

«743 

27  23  54 

2729 

28  59  55 

27x6 

30  36 

13 

*7^  ! 

Mars 

W. 

25  35  36 

S026 

27     5  16 

3008 

28  35  19 

2989 

30     5 

45 

«97a  I 

a  Aquilae 

E. 

76     I  48 

3236 

74  36  22 

3233 

73  xo  52 

3231 

71  45 

19 

3228 

Fomalhaut 

E. 

102     5  30 

3198 

100  39  18 

3182 

99  X2  47 

3166 

97  45 

57 

3x50 

a  Pegasi 

E. 

122  50    4 

«9i8 

121   18     8 

2901 

119  45  50 

2883 

xi8  13 

10 

iM6  . 

1 

XI 

Sun 

W. 

72  40  25 

•981 

74  "     2 

•9« 

75  41  57 

•952 

77  13 

10 

1 

«38 

Spica 

W. 

38   42    12 

963IS 

40  20  18 

2622 

41  58  43 

260R 

43  37 

27 

•399 

Mars 

W. 

37  43  19 

t8«9 

39  15  52 

2873 

40  48  46 

2856 

42  22 

X 

«B4X 

Jupiter 

W. 

23  32  13 

2772 

25     7  18 

2750 

26  42  52 

2728 

28  18 

55 

2707 

a  Aquilae 

E. 

64  37  20 

3234 

63  "  51 

3238 

61  46  27 

SS4S 

60   21 

II 

3<S3 

Fouiadhaut 

E. 

90  27  19 

3081 

88  58  46 

3068 

87  29  57 

3056 

86     0 

S3 

3044 

a  Pegaisi 

£. 

no  24  18 

2783 

108  49  28 

2766 

107  14  16 

2790 

105  38 

43 

•735 

la 

Sun 

W. 

84  53  57 

i96a 

86  «7     5 

2847 

88    0  32 

flB3X 

89  34 

20 

•8x5 

Spica 

W. 

51  55  52 

«5«4 

53  36  32 

2509 

55  »7  33 

2494 

56  58 

54 

•480 

Mars 

W. 

50  13  24 

276Z 

51  48  43 

2744 

53  24  24 

2729 

55    0 

26 

•713 

Jupiter 

W. 

36  25  42 

•61S 

38    4  17 

9598 

39  43  15 

2580 

41   22 

37 

•Sfi4 

a  Aquilae 

E. 

53  18     7 

3329 

51  54  29 

3353 

50  31  19 

3381 

49     8 

41 

94M 

Fomcdhaut 

E. 

78  32  15 

•996 

77     X  57 

2988 

75  31  29 

•981 

74    0 

52 

•973 

a  Pegasi 

E. 

97  35  48 

•657 

95  58  II 

■643 

94  20  14 

•fi^7 

92  41 

56 

•6(2 

XIV. 
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• 

GREENWICH  MEAN  TIME. 

ii 

LUNAR  DISTANCES. 

Name  and  Direction 

Midnight 

P.L. 

of 

XVh. 

P.L. 

of 

XVIIIh. 

P.L. 

of 

XXIii. 

P.L. 

of 

1* 

of  Object. 

DiS. 

DUL 

DiflE. 

Diff. 

m       t       M 

•       »       tl 

•          *          w 

•         t      m 

z 

a  Arietis 

W, 

89  z6  37 

90  44  48 

310X 

92    12   57 

3101 

93  41     5 

3Z0X 

Aldebaran 

W. 

56    27    53 

3x9a 

57  55  36 

3iax 

59  23  20 

3X90 

60  5z     5 

3120 

Sun 

E. 

34  25  19 

3499 

33     4  54 

3504 

31  44  34 

3909 

30  24  20 

35x5 

2 

a  Arietis 

W. 

zoz     X  4X 

3X0Z 

Z02  29  49 

3X0X 

103  57  57 

3X0X 

Z05  26    6 

3099 

Aldebaran 

W. 

68  zo     5 

3x14 

69  37  58 

3x1a 

71     5  53 

ST  to 

72  33  50 

3x09 

Sun 

£• 

23  44  54 

3553 

22  25  28 

3565 

2z     6  Z5 

3578 

19  47  17 

3597 

6 

Sun 

W. 

2Z     6  42 

344a 

22   28    ZZ 

34« 

23  50    3 

3404 

25  za  Z5 

3388 

Jupiter 

E, 

32  51  49 

3074 

31  23     8 

5073 

29  54  26 

3079 

28  25  42 

307X 

Antares 

E. 

63  26  23 

9^ 

61  55  31 

2963 

60  24  32 

9937 

58  53  25 

9950 

Saturn 

E. 

72  47  18 

9973 

71  16  32 

2g67 

69  45  38 

9961 

68  14  36 

9954 

a  Aquilse 

E. 

"4  45  27 

3549 

"3  25  57 

3599 

ZZ2    6     5 

35x0 

zzo  45  52 

3493 

7 

Sun 

W. 

32     7  26 

33ax 

33  31  13 

33x0 

34  55  13 

3998 

36  19  27 

39^7 

Antares 

E. 

51  15  50 

90iS 

49  43  54 

29XX 

48  ZZ  49 

V05 

46  39  36 

9897 

Saturn 

E. 

60  37  24 

2921 

59     5  32 

99x3 

57  33  30 

9906 

56     z   Z9 

2898 

a  Aquilae 

E. 

Z04    0  10 

34IS 

102  38  Z I 

3402 

zoz  Z5  57 

3389 

99  53  28 

3376 

8 

Sun 

W. 

43  23  54 

393X 

44  49  27 

3900 

46  15  13 

3908 

47  41  13 

3x97 

Antares 

E. 

38  56     8 

•B59 

37  22  57 

9852 

35  49  37 

9845 

34  16     7 

9837 

Saturn 

E. 

48  17  55 

a8s9 

46  44  43 

9849 

45  II  19 

284X 

43  37  44 

9839 

a  Aquilse 

E. 

92  57  38 

S3SX 

91  33  51 

33x9 

90    9  53 

3302 

88  45  44 

3994 

9 

Sun 

W, 

54  54  37 

3x38 

56  22     z 

3X96 

57  49  39 

3XX4 

59  17  32 

310X 

Antares 

E. 

26  26     8 

0800 

24  51  40 

9794 

23  17     4 

9788 

2Z    42   2Z 

9785 

Saturn 

E. 

35  46  51 

«785 

34  12     3 

9775 

32  37     2 

2765 

31       I    48 

9755 

a  Aquilae 

E. 

81  42  37 

3856 

80  17  34 

3231 

78  52  25 

3945 

77  27     9 

394X 

Fomalhaut 

E. 

Z07  46  52 

3968 

106  22     3 

3250 

Z04  56  53 

3939 

Z03  3z  22 

39x4 

lO 

Sun 

W. 

66  40  50 

3036 

68  zo  z8 

3022 

69  40     3 

3009 

71  10     5 

9994 

Spica 

W. 

32  Z2  49 

269D 

33  49  42 

2676 

35  26  54 

9fi63 

37    4  24 

2649 

Mars 

W. 

31  36  33 

9954 

33     7  43 

2938 

34  39  14 

agizi 

36  ZZ     6 

9905 

a  Aquilae 

E, 

70  19  43 

3237 

68  54     6 

3927 

67  28  29 

3928 

66     2  53 

393X 

Fomalhaut 

E. 

96  z8  48 

3135 

94  51  2Z 

3X2X 

93  23  37 

3107 

91  55  36 

3094 

a  Pegasi 

E. 

zz6  40     7 

2848 

ZZ5     6  42 

2832 

ZZ3  32  56 

98x5 

zzz  58  48 

9798 

zx 

Sun 

W. 

78  44  41 

99S3 

80  z6  3Z 

2908 

81  48  40 

2899 

83  2Z     9 

9877 

Spica 

W. 

45  16  29 

8381 

46  55  50 

8566 

48  35  31 

9559 

50  15  32 

9538 

Mars 

W. 

43  55  36 

3825 

45  29  32 

2809 

47     3  48 

9793 

48  38  25 

9776 

Jupiter 

W. 

29  55  26 

3687 

31  32  23 

9669 

33     9  45 

afisx 

34  47  31 

2639 

a  Aquilae 

E. 

58  56     5 

3ti64 

57  31  II 

3276 

56     6  31 

399X 

54  42     9 

3308 

• 

Fomalhaut 

E. 

84  31  35 

3033 

83     2     3 

3093 

8z  32  Z9 

30x4 

80     2  23 

3004 

a  Pegasi 

E. 

Z04     2  50 

2719 

102  26  35 

3704 

zoo  50    0 

8688 

99  13     4 

9673 

12 

Sun 

W. 

9Z     8  28 

2800 

92  42  56 

9784 

94  17  45 

9763 

95  52  55 

■753 

Spica 

W. 

58  40  36 

246s 

60  22  38 

9450 

62     5     2 

9435 

63  47  47 

9490 

Mars 

W. 

56  36  49 

2696 

58  13  34 

268X 

59  50  40 

9664 

61  28     8 

2649 

Jupiter 

W. 

43      2    22 

■547 

44  42  30 

9530 

46  23     z 

95X4 

48     3  55 

9497 

a  Aquils 

E. 

47  46  40 

3433 

46   25   22 

3497 

45     4  54 

3548 

43  45  23 

3609 

Fomalhaut 

E. 

72  30    8 

2969 

70  59  17 

9965 

69    28   2Z 

9963 

67  57  22 

996X 

a  Pegasi 

E. 

91     3  18 

2598 

89  24  20 

9583 

87  45     2 

9569 

86     5  24 

9554 

lUO 
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XV 


GREENWICH  MEAN  TIME. 

1^ 

LUNAR  DISTANCES. 

P.L. 

P.L 

P.L. 

P.L. 

«1 

Nam*  and  Diraction 

Noon 

• 

of 

Illku 

of 

Vlh. 

of 

IXb- 

of 

^ 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

• 

• 

0                 m 

0 

f 

•• 

•      9 

m 

13 

Sun 

W. 

97  28 

25 

2736 

99     4  17 

2721 

100 

40 

29 

2705 

102  17 

2 

2689 

Spica 

W. 

65  30 

53 

4403 

67  14  20 

2390 

68 

58 

9 

9375 

70  42 

19 

9360 

Mars 

W. 

63     5 

57 

263a 

64  44     8 

2616 

66 

22 

41 

2600 

68     I 

36 

S384 

Jupiter 

W. 

49  45 

12 

2482 

51  26  51 

8465 

53 

8 

53 

^449 

54  51 

18 

3433 

Fomalhaat 

E. 

66  26 

20 

296Z 

64  55  18 

2962 

63 

24 

17 

3965 

61  53 

20 

9969 

0  Pegasi 

E. 

84  25 

26 

2540 

82  45     9 

«5«7 

8z 

4 

33 

t5X3 

79  23 

38 

tsm 

14 

Sun 

W. 

no  25 

X 

2612 

112     3  39 

2598 

"3 

42 

37 

2583 

115  21 

55 

«569 

Spica 

W. 

79  28 

33 

SS87 

81   14  51 

2372 

83 

I 

31 

2238 

84  48 

32 

S24S 

Mars 

W. 

76  21 

38 

2506 

78     2  43 

2490 

79  44 

10 

2476 

81  25 

57 

9461 

Jupiter 

W. 

63  28 

57 

2356 

^5   13  35 

2342 

66 

58 

34 

2326 

68  43 

55 

2313 

Antares 

w. 

33  59 

40 

2302 

35  45  36 

2286 

37 

31 

56 

2271 

39  18 

38 

2236 

Fomalhaat 

E. 

54  21 

4 

3030 

52  51  29 

3053 

51 

22 

22 

3078 

49  53  46 

3x10 

a  Pegasi 

E. 

70  54 

38 

2440 

69  12     0 

2430 

67 

29 

8 

2419 

65  46 

I 

24x0 

0  Arietis 

E. 

"3  44 

32 

2312 

III  58  30 

2298 

XIO 

12 

47 

ta83 

108  26 

22 

2468 

15 

Sun 

W- 

"3  43 

»5 

2502 

125  24  26 

2489 

127 

5 

54 

•478 

128  47 

38 

9467 

Spica 

W. 

93  48 

40 

2178 

95  37  40 

2166 

97 

26 

59 

a«54 

99  16 

36 

3X49 

Mars 

W. 

89  59 

59 

2391 

91  43  46 

9378 

93 

27 

52 

S366 

95  12 

16 

9353 

Jupiter 

W. 

77  35 

50 

aa43 

79  23  13 

2231 

81 

10 

54 

2218 

82  58 

54 

2206 

Antares 

W. 

48  17 

36 

2185 

30     6  26 

2x72 

51 

35 

35 

8160 

53  45 

3 

2148 

Saturn 

W. 

38  36 

0 

2192 

40  24  39 

2179 

42 

13 

38 

9tG7 

44     2 

55 

9133 

a  Pegasi 

E. 

57     7 

34 

4378 

55  23  27 

8375 

53 

39 

16 

«373 

51  55 

2 

237a 

a  Arietis 

E. 

99  29 

5 

2200 

97  40  37 

2x88 

95 

51 

51 

2x76 

94     2 

47 

2163 

1 

16 

Jupiter 

W. 

92     3 

6 

ai55 

93  52  42 

ai45 

95 

42 

32 

«n7 

97  32 

35 

21  r> 

Antares 

W. 

62  56 

45 

2094 

64  47  53 

208s 

66 

39 

15 

2077 

68  30 

50 

2r^ 

Saturn 

W. 

53   »3 

41 

2x02 

55     4  37 

ao93 

56 

55 

47 

■085 

58  47 

10 

20:7 

a  Arietis 

E. 

84  53 

10 

2112 

83     2  29 

2103 

81 

II 

35 

2096 

79  20 

29 

:ti:a 

Aldebaran 

E. 

117  44 

52 

2Z26 

115  54  33 

2X1$ 

114 

3 

58 

2107 

112  13 

9 

20^ 

17 

Antares 

W. 

77  51 

32 

2038 

79  44     7 

«>3S 

81 

36 

49 

2030 

83  29 

37 

2027  , 

Saturn 

W. 

68     6 

50 

•046 

69  59  13 

ao4t 

71 

51 

42 

2039 

73  44 

16 

9155 

a  Arietis 

E. 

70     2 

23 

2061 

68  10  23 

2057 

66 

18 

17 

aoj4 

64  26 

7 

.20.,2 

Aldebaran 

E. 

102  56 

3 

2064 

101     4     9 

2059 

99 

12 

7 

2053 

97  19 

59 

»53 

1  '^ 

Antares 

W. 

92  54 

>9 

2023 

94  47  17 

2025 

96 

40 

la 

2028 

98  33 

3 

2030 

1 

Saturn 

W. 

83     7 

52 

2032 

85     0  36 

t033 

86 

53 

18 

9033 

88  45 

57 

9039 

1 

a  Aquilae 

W. 

45  25 

36 

3050 

46  54  47 

■987 

48 

25 

16 

t934 

49  56 

52 

2887 

a  Arietis 

E. 

55     5 

I 

2056 

53   12  54 

2060 

51 

20 

53 

2064 

49  28 

58 

ao69 

Aldebaran 

E. 

87  58 

33 

2Q«8 

86     6  14 

2050 

84 

13 

58 

«>53 

82  21 

46 

9053 

19 

Saturn 

W. 

98     7 

39 

2064 

99  59  33 

2072 

lOZ 

51 

16 

2079 

103  42 

47 

9088 

a  Aquilae 

W. 

57  47 

29 

2732 

59  23  26 

2713 

60 

59 

49 

2697 

62  36 

33 

iOs 

a  Arietis 

E. 

40  12 

I 

21 13 

38  21  22 

8X26 

36 

3» 

2 

2x40 

34  41 

4 

9X57 

Aldebaran 

E. 

73     2 

22 

2083 

71   10  57 

2092 

69 

19 

45 

2|00 

67  28 

46 

9x09 

Pollux 

E. 

"4  53 

39 

2113 

"3     a  59 

21 18 

III 

12 

28 

■124 

109  22 

6 

9X39 

20 

a  Aqtiilae 

W. 

70  43 

«4 

2639 

72  20  49 

fl66b 

73 

58 

22 

2C64 

75  35 

50 

2669 

Fomalhaat 

W. 

45  46 

6 

3090 

47  14  28 

3046 

48 

43 

44 

3009 

50  13 

46 

9977 

Aldebaran 

E. 

58  17 

51 

2169 

56  28  36 

2x83 

54 

39 

43 

2198 

52  5J 

12 

991S 

PoUax 

E. 

100  13 

25 

M79 

98  24  26 

219X 

96 

35 

45 

2n4 

94  47 

23 

99X6 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
mth. 

Nmmo  uid  Directioii 

Midnight 

P.L. 
of 

xw^ 

P.L 

of 

XVIII»». 

P.L 
of 

xxin. 

P.L 

of 

a- 

of  Object 

Diff. 

Diff. 

Diff. 

Die 

•     *     •» 

•         1         m 

• 

m 

•                       m 

13 

Sun 

W. 

X03  53  56 

a674 

X05  31  II 

•658 

107    8 

47 

3643 

108  46  44 

8628 

Spica 

W. 

72  26  51 

2346 

74  II  44 

3331 

75  56 

59 

33x6 

77  42  35 

2301 

Mars 

W. 

69  40  53 

9568 

71  20  32 

•533 

73    0 

32 

9537 

74  40  54 

3S2X 

Jupiter 

W. 

56  34     5 

Ml? 

58  17  15 

S403 

60    0 

47 

9387 

61  44  41 

937X 

Fomalhaut 

E. 

60  22  29 

V77 

58  51  47 

3985 

57  21 

16 

9998 

55  51     I 

3013 

a  Pegasi 

£. 

77  42  25 

3487 

76     0  54 

9475 

74  19 

5 

9463 

72  37     0 

a45X 

H 

Sun 

W. 

"7     I  33 

2555 

118  41  30 

3540 

120  21 

47 

3587 

122     2  22. 

25x5 

Spica 

W. 

86  35  53 

3931 

88  23  35 

33X7 

90  II 

37 

8904 

91  59  59 

3X9X 

Mars 

W. 

83     8     5 

8447 

84  50  33 

343a 

86  33 

22 

84x8 

88  16  31 

9405 

Jupiter 

W. 

70  29  37 

3298 

72  15  40 

8284 

74     2 

3 

8370 

75  48  47 

2357 

Antares 

W. 

41     5  43 

3341 

42  53     9 

3337 

44  40 

57 

83X3 

46  29     6 

2x98 

Fomalhaut 

E. 

48  25  48 

3146 

46  58  34. 

3x88 

45  32 

10 

3937 

44     6  45 

3295 

a  Pegasi 

E. 

64     2  41 

34O8 

62  19     9 

8394 

60  35 

26 

3388 

58  51  34 

2383 

a  Arietis 

E. 

106  39  36 

«54 

104  52  29 

3340 

103     5 

■  I 

8337 

loi  17  13 

33x3 

15 

Sun 

W. 

130  29  38 

3436 

132  II  53 

1446 

133  54 

22 

3437 

135  37     4 

3438 

Spica 

W. 

loi     6  31 

3133 

102  56  42 

3x20 

104  47 

10 

3XX0 

106  37  54 

3X00 

Mars 

W. 

96  56  58 

2343 

98  41  57 

8331 

100  27 

12 

8380 

102  12  43 

3310 

JUPITBR 

W. 

84  47  12 

3I9S 

86  35  47 

3x84 

88  24 

38 

3X74 

90  13  44 

3x64 

Antares 

W. 

55  34  49 

3136 

57  24  53 

3X33 

59  15 

14 

2X14 

61     5  52 

2104 

Saturn 

W. 

45  52  31 

3143 

47  42  24 

3X33 

49  32 

34 

3X38 

51  23     0 

21X3 

a  Pegasi 

E. 

50  lo  47 

a374 

48  26  35 

3378 

46  42 

28 

9384 

44  58  30 

3393 

0  Arietis 

E, 

92  13  24 

3x33 

90  23  44 

3X4X 

88  33 

48 

3x31 

86  43  36 

3X33 

x6 

Jupiter 

W. 

99  22  50 

«a3 

loi   13  15 

3x15 

103     3 

51 

3X09 

104  54  36 

2X04 

Antares 

W. 

70  22  37 

906X 

72  14  36 

3053 

74    6 

45 

2048 

75  59     4 

2042 

Saturn 

w. 

60  38  45 

3070 

62  30  31 

3063 

64    22 

28 

2036 

66  14  35 

2031 

a  Arietis 

E. 

77  29  II 

3081 

75  37  42 

3075 

73  46 

4 

2069 

71  54  17 

3064 

Aldebaran 

E. 

no   22      7 

3090 

108  30  52 

3083 

106  39 

26 

8073 

104  47  49 

3070 

17 

Antares 

W. 

85   22   29 

eoQ 

87  15  24 

3033 

89     8 

22 

9099 

91     I  20 

3023 

Saturn 

W. 

75  36  55 

aD33 

77  29  37 

3038 

79  22 

21 

8038 

81  15     6 

3031 

a  Arietis 

E. 

62  33  54 

aoss 

60  41  40 

8051 

58  49 

25 

3058 

56  57  12 

3053 

Aldebaran 

E. 

95  27  47 

3050 

93  35  31 

8O49 

91  43 

13 

8O48 

89  50  53 

2048 

z8 

Antares 

W. 

100  25  50 

9034 

102  18  31 

8039 

104  II 

5 

9044 

106    3  31 

9050 

Saturn 

W. 

90  38  31 

3043 

92  30  59 

3046 

94  23 

21 

8OS8 

96  15  35 

3038 

a  AquilflB 

W. 

51  29  27 

0847 

53     2  54 

38XX 

54  37 

8 

3781 

56  12     I 

9754 

a  Arietis 

E. 

47  37  II 

3075 

45  45  34 

3083 

43  54 

9 

3093 

42    2  57 

8X03 

Aldebaran 

£. 

80  29  38 

3060 

78  37  37 

3064 

76  45 

43 

8070 

74  53  58 

8O76 

Z9 

Saturn 

W. 

105  34     4 

3098 

107  25     7 

3107 

109  15 

55 

3XX8 

III     6  27 

3x30 

0  Aquil9 

w. 

64  13  33 

3675 

65  50  46 

3667 

67  28 

10 

2669 

69     5  40 

3660 

a  Arietis 

E. 

32  51  31 

3173 

31     2  26 

3193 

29  13 

51 

83X8 

27  25  50 

3344 

Aldebaran 

E. 

65  38     I 

3X30 

63  47  32 

8X3X 

61  57 

ao 

9143 

60    7  26 

9X53 

Pollux 

E, 

107  31  55 

9139 

105  41  56 

3X49 

103  52 

ZI 

8158 

102     2  40 

3x69 

ao 

a  Aquil« 

W, 

77  13  12 

2fi75 

78  50  25 

3684 

80  27  27 

8693 

82    4  17 

3704 

Fomalhaut 

W. 

51  44  27 

3933 

53  15  40 

9930 

54  47 

21 

39x8 

56  19  24 

3899 

Aldebaran 

E. 

51     3     4 

3330 

49  15  21 

9947 

47  28 

4 

9963 

45  41  13 

3284 

PoUux 

E. 

92  59  20 

3931 

91  II  58 

9943 

89  24 

17 

8900 

87  37  18 

8874 

XI 
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XVIL 


GREENWICH  MEAN  TIME.                                                ; 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 

Noon. 

P.L. 
of 

III»». 

P.L. 
of 

Vlh. 

P.L. 
of 

IXJx. 

P.L. 

of 

of  Object 

• 

Diff. 

Diff. 

Diff. 

Diff. 

•                  m 

m        t        m 

•                  m 

0       * 

m 

2Z 

a  Aquilse 

W. 

83    40    52 

37x6 

85    17    XI 

2729 

86  53  X2 

«744 

88  28 

53 

3760 

Fomalhaat 

W. 

57  51  44 

2888 

59  24  18 

2880 

60  57     2 

2876 

62  29 

52 

2873 

a  Pegasi 

w. 

35  55  13 

3649 

37  33     2 

2632 

39  II  13 

262Z 

40  49 

39 

36x4 

Aldebaran 

E. 

43  54  50 

2304 

42     8  56 

a3a4 

40  23  32 

4346 

38  38 

40 

3369 

Pollux 

E. 

85  50  41 

aago 

84     4  27 

«307 

82  18  38 

3334 

80  33 

13 

S34a 

Z2 

a  Aquilse 

W. 

96  21  41 

2855 

97  54  57 

2877 

99  27  45 

290Z 

XOX      0 

3 

3934 

Foxnalhaut 

W. 

70  14     0 

2889 

71  46  33 

2898 

73  18  55 

5907 

74  51 

5 

•9x7 

a  Pegasi 

W. 

49     3     6 

2616 

50  41  39 

2622 

52  20    4 

2630 

53  58 

18 

3639 

Pollux 

E. 

71  5a  37 

3433 

70     9  50 

8453 

68  27  31 

Mn 

66  45 

39 

3493 

Regulus 

E. 

108  40  52 

2391 

106  57     5 

04x0 

105  13  44 

2428 

103  30 

49 

2443 

23 

Fomalbaut 

W. 

82   28    Z2 

a98» 

83  58  45 

3000 

85  28  58 

3016 

86  58 

51 

3<m 

a  Pegasi 

W. 

62     6     z 

2698 

63  42  44 

27x0 

65  X9  10 

^7*3 

66  55 

17 

3738 

PoUux 

E. 

58  23  29 

4597 

56  44  30 

2618 

55     6     0 

2640 

53  28 

0 

3663 

Regulus 

E. 

95     2  39 

a538 

93  22  18 

2556 

91  42  23 

8574 

90     2 

53 

2593 

Sun 

E. 

126  48  57 

2877 

125  16     9 

2896 

123  43  45 

3915 

122  II 

45 

9935 

24 

Fomalbaut 

W. 

94  22  45 

3x26 

95  50  23 

3147 

97  17  36 

3x68 

98  44 

24 

3x88 

a  Pegasi 

W. 

74  51     4 

28x4 

76  25  14 

2830 

77  59     3 

2845 

79  32 

32 

3860 

0  Arietis 

W. 

31   16  19 

2758 

32  51  42 

2769 

34  26  51 

«779 

36     I 

46 

279X 

, 

Pollux 

E, 

45  25  30 

«777 

43  50  32 

280Z 

42  16    6 

9826 

40  42 

12 

2853 

Regulus 

E. 

81  51  39 

2684 

80  14  37 

27OZ 

78  37  59 

•7x9 

77     I 

44 

3756 

Sun 

E. 

"4  37  47 

3029 

113     8  10 

3047 

III  38  56 

30<55 

xio  10 

4 

3083 

25 

a  Pegasi 

W. 

87  15     3 

a937 

88  46  35 

2932 

90  17  48 

2966 

91  48 

43 

398X 

a  Arietis 

W. 

43  52  33 

2831 

45  25  55 

2863 

46  59     I 

2876 

48  31 

51 

8887 

Regulus 

E, 

69     6     3 

2818 

67  31  58 

«834 

65  58  14 

2849 

64  24 

50 

3864 

Sun 

E. 

102  51     7 

S169 

xoi  24  21 

3X86 

99  57  55 

3308 

98  31 

48 

33x8 

a6 

a  Arietis 

W, 

56  12  13 

2946 

57  43  34 

8937 

59  14  41 

3967 

60  45 

35 

•977 

Aldebaran 

W. 

23  47  29 

3096 

25  15  44 

3087 

26  44     9 

3083 

28    12 

41 

3078 

Regulus 

E. 

56  42  28 

2934 

55  10  52 

2946 

53  39  32 

3959 

52     8 

28 

•978 

Sun 

E, 

91  25  39 

3388 

90     I  14 

S3oa 

88  37     5 

33x4 

87  13 

zo 

33^7 

«7 

a  Arietis 

W, 

68  X7    3 

3<a3 

69  46  47 

3030 

71  16  22 

3039 

72  45 

47 

3043 

Aldebaran 

W. 

35  35  40 

3082 

37     4  " 

3085 

38  32  39 

3087 

40     I 

4 

309X 

Regulus 

E. 

44  36  52 

3028 

43     7  14 

SQ39 

41  37  49 

3049 

40    8 

37 

30S9 

Sun 

E, 

80  16  58 

3381 

78  54  20 

339X 

77  31  53 

3400 

76     9 

36 

3408 

98 

a  Arietis 

W. 

80  xo  53 

S075 

8x  39  33 

S080 

83     8     7 

3084 

84  36  36 

3087 

Aldebaran 

W. 

47  22  14 

3105 

48  50  18 

SX07 

50  18  19 

3x09 

51  46 

18 

3HI 

Regulus 

E. 

32  45  39 

3x09 

31  17  40 

31x9 

29  49  53 

3x39 

28  22 

19 

3140 

Sun 

E, 

69  20  22 

3443 

67  58  54 

3448 

66  37  32 

3454 

65  16 

16 

3459 

29 

a  Arietis 

W. 

91  58     X 

3Z0t 

93  26     9 

3x03 

94  54  15 

3x04 

96   22 

20 

3x05 

Aldebaran 

W. 

59     5  41 

3X17 

60  33  30 

SXX7 

62     I   19 

3XX7 

63    29 

8 

3117 

Sun 

E. 

58  3X     9 

3476 

57  10  18 

3479 

55  49  30 

3480 

54  28 

44 

3488 

30 

Aldebaran 

W, 

70  48  24 

Sixi 

72  x6  20 

3x09 

73  44  19 

3x06 

75  12 

2Z 

3104 

Pollux 

W. 

29  38  41 

3496 

31     2  57 

3«77 

32  27  35 

3339 

33  52 

34 

3«43  , 

Sun 

£. 

47  45  13 

S48S 

46  24  32 

3484 

45     3  50 

S484 

43  43 

8 

3483  , 

1 

XVIIl. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

•sg 

P.L. 

P.L. 

P.U 

P.Z. 

Name  and  Direction    1 

Midnight. 

of 

XV^ 

of 

XVIIIh- 

of 

XXIb. 

of 

Q 

of  Object 

Diff. 

DifE. 

Difl. 

DifL 

m       t       » 

•         t       m 

•      •      » 

•        t        m 

az 

a  Aquilae 

W. 

90      4    14 

V77 

91  39  12 

•795 

93  13  47 

18x4 

94  47  57 

9834 

Fomalhaut 

W. 

64      2   46 

a873 

65  35  40 

9B74 

67     8  32 

9878 

68  4X  19 

9883 

a  Pegasi 

W. 

42   28    15 

96x0 

44     6  57 

9607 

45  45  42 

9608 

47  24  26 

96zx 

Aldebaran 

E. 

36    54    2X 

«394 

35  10  37 

94x9 

33  27  30 

9446 

31  45     I 

a475 

Pollux 

E. 

78   48    14 

«3S9 

77     3  40 

a377 

75  19  32 

9396 

73  35  51 

94x3 

29 

a  Aqnilse 

W. 

102    31    51 

9950 

104    3    7 

9976 

105  33  50 

3003 

107     3  59 

303X 

Fomalhaat 

W. 

76    23      2 

9928 

77  54  45 

994a 

79  26  xz 

asss 

80  57  20 

9969 

a  Pegasi 

w. 

55  36  20 

3649 

57  14     8 

58  5x  42 

9673 

60  29     0 

9684 

Pollux 

E. 

65     4  16 

ajiS 

63  23  21 

a534 

61  42  55 

a554 

60     2  57 

9576 

Regulus 

E. 

loi  48  19 

0464 

100    6  15 

9489 

98  24  37 

930X 

96  43  25 

9390 

23 

Fomalhaut 

W. 

88  28  22 

305X 

89  57  32 

3069 

9Z  26  19 

3087 

92  54  44 

3x07 

a  Pegasi 

W. 

68  31     6 

V53 

70     6  35 

9768 

71  41  45 

9784 

73  16  34 

9798 

Pollux 

E. 

51  50  30 

«<»4 

50  13  29 

9707 

48  36  59 

a730 

47     0  59 

8753 

Regulus 

E. 

88  23  49 

96x3 

86  45  10 

9639 

85     6  55 

9648 

83  29     5 

9666 

Sun 

E. 

Z20  40  10 

«9M 

119     8  59 

9979 

1x7  38  XX 

999X 

xx6     7  47 

30x0 

34 

Fomalhaut 

W, 

100  10  47 

39x0 

lox  36  44 

3331 

X03     2  x6 

3854 

X04  27  2 X 

3^77 

a  Pegasi 

W. 

81     5  42 

9876 

82  38  32 

389Z 

84    IX      2 

9907 

85  43  12 

9939 

a  Arietis 

W. 

37  36  26 

9803 

39  10  51 

88x4 

40  45     I 

9836 

42  18  55 

9838 

Pollux 

E. 

39     8  51 

9878 

37  36     4 

9905 

36     3  51 

8933 

34  32  14 

9963 

Regulus 

E. 

75  25  52 

2753 

73  50  22 

9769 

72  15  14 

9786 

70  40  28 

3803 

Sun 

E. 

108  41  34 

Siox 

107  13  26 

31x9 

105  45  39 

3x36 

104  18  Z3 

3x53 

25 

0  Pegasi 

W. 

93  19  19 

9996 

94  49  37 

3010 

96  19  37 

3094 

97  49  20 

3038 

a  Arietis 

W, 

50    4  26 

9900 

51  36  45 

9919 

53     8  49 

3934 

54  40  38 

9935 

Regulus 

E. 

62  51  45 

9879 

61  18  59 

a893 

59  46  31 

9907 

58   X4   2X 

9990 

Sun 

E. 

97     6    0 

sasa 

95  40  29 

3*47 

94  15  i6 

396X 

92  50  X9 

3376 

36 

a  Arietis 

W. 

62  z6  16 

9987 

63  46  45 

a997 

65  17     2 

3005 

66  47     8 

30x4 

Aldebaran 

W, 

29  41  17 

3078 

31     9  54 

3078 

32  38  31 

3079 

34     7     6 

3080 

Regulus 

E. 

50  37  40 

«984 

49     7     7 

a99S 

47  36  48 

3006 

46     6  43 

30x8 

Sun 

E. 

85  49  30 

3338 

84  26     3 

3350 

83     2  49 

3360 

8z  39  47 

337a 

27 

a  Arietis 

W. 

74  15     4 

3059 

75  44  12 

3038 

77  13  13 

3065 

78  42     6 

vflfVi 

Aldebaran 

W. 

41  29  25 

3094 

42  57  42 

3096 

44  25  56 

3099 

45  54    7 

3103 

Regulus 

E, 

38  39  37 

3069 

37  10  49 

3079 

35  42  14 

3088 

34  13  50 

3099 

Sun 

E. 

74  47  28 

34x5 

73  25  29 

3433 

72     3  39 

343X 

70  41  57 

3437 

28 

a  Arietis 

W. 

86     5     I 

3091 

87  33  21 

3094 

89     X  38 

3097 

90  29  5x 

3x00 

Aldebaran 

W. 

53  14  14 

3113 

54  42     8 

3x14 

56  10    0 

3XX5 

57  37  51 

3xx6 

Regulus 

E. 

26  54  58 

3x5a 

25  27  5X 

3166 

24     X     X 

3x80 

22  34  28 

3x97 

Sun 

E. 

63  55     6 

34^ 

62  34     z 

3467 

6x  X3    0 

347X 

59  52     3 

3473 

29 

a  Arietis 

W. 

97  50  23 

3105 

99  18  26 

3x05 

xoo  46  29 

3x05 

Z02  Z4  32 

3x05 

Aldebaran 

W. 

64  56  57 

3xz6 

66  24  47 

3XX5 

67  52  38 

3x14 

69  20  30 

3XX3 

Sun 

E. 

53     8    0 

3483 

51  47  17 

3484 

50  26  35 

3483 

49     5  54 

3485 

30 

Aldebaran 

W. 

76  40  26 

3x01 

78     8  35 

3098 

79  36  47 

3095 

8x     5     3 

309X 

Pollux 

W. 

35  17  52 

3399 

36  43  27 

39IS 

38    9  x8 

3«H 

39  35  23 

3X9X 

Sun 

E. 

42  22  25 

3489 

4Z     X  41 

3480 

39  40  55 

3480 

38  20    8 

3479 
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AT  GREENWICH  APPARENT  NCX)N. 


I 

I 


Q 


SUN. 

Mon. 
Tues. 

WeA 
Thur. 
Frid. 

Sat. 

SC/N. 
Moil 

Tue«. 
Wed. 
Thur. 

Frid, 

Sat, 
SC/N. 

Mod. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur, 
Frid. 

Sat. 
SUN. 
Mon. 
Tues. 

Wed. 


4 

0 

O 

a 


2 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

13 

13 
H 
15 

i6 

17 
i8 

19 
ai 

aa 

23 
34 

35 
26 

37 

28 
29 
30 

31 
3a 


Appftr«nt 
Rl|(ht  AfcenaloB. 


h   ■   ■ 
2  29  39.39 

2  33  16.94 

2  36  54.82 

2  40  33.03 
2  44  11.59 

2  47  50-52 

2  5z  29.84 

2  55  9.56 
2  58  49.70 

3  2  30.28 
3  6  11.30 
3  9  52.80 

3  13  34-79 
3  17  17.28 

3  21  0.30 

3  24  43.88 
3  28  28.01 
3  32  12.74 

3  35  58.08 

3  39  44- 04 
3  43  30.66 

3  47  17.94 
3  51  5-92 
3  54  54.60 

3  58  44-01 

4  2  34.15 
4    6  25.05 

4  10  16.72 

4  14    9.16 

4  x8    2.40 

4  21  56.42 


14  25  51.26 


THE  SUN'S 


DiCfor 

I  HOBC 


• 

9.058 
9.071 
9.085 

9.099 

9.x  14 
9.130 

9x47 
9.164 

9.X82 

9.200 
9.219 

9-239 

9.260 
9.282 

9.304 

9.327 
9-351 
9.376 

9.402 
9.429 
9.456 

9.485 

9.514 
9.544 

9.574 
9.605 

9.637 

9.669 
9.702 

9-735 
9.768 

9.802 


PrrlmafMm. 


S.    3  12  15.5 

3  35  330 

3  58  48.0 

4  22    0.3 

4  45    9-4 

5  814.9 

5  31  16.5 

5  54  13-8 

6  17    6.4 

6  39  54.0 

7  2  36.1 
7  25  12.4 

7  47  42.5 

8  10    6.1 

8  32  22.7 

8  54  32.1 

9  16  33.9 
9  38  27.6 

zo    o  13.0 

10  21  49.7 
xo  43  17.2 

11  435.3 

II  25  43.4 
xz  46  41.4 

X2  7  28.7 
X2  28  4.8 
Z2  48  29.6 

13    8  42.4 

13  28  43.0 
13  48  30.9 

X4    8    5.6 
S.  14  27  26.8 


Die  for 
I  Hook. 


-58.27 
58.18 
58.07 

-57.95 
57.81 

57.65 

-57.48 
57.29 

57.09 

-56.87 
56.63 
56.38 

-56.12 
55-84 
55.54 

-55.23 
54.91 
54.57 

-54.21 
53.84 
53.45 

-53.05 
52.63 

52.19 

-5X.74 
51.27 

50.78 

-50.28 

49.76 
49.2a 
48.66 

—48.09 


6 
6 
6 

6 
6 
6 

6 
6 
6 


6 
6 
6 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 
6 


1.37 
1.64 

1.9X 


2.19 
2.47 

2.75 

3.03 

3-31 
3.60 


6  3.88 
6  4.X6 
6    4.45 


4-73 
5.0Z 

5.29 


6    5.57 
6    5.84 

6    6.Z2 


639 
6.66 

6.93 

7.20 
7.46 
7.72 

7.97 
8.23 

8.48 

8.74 
8.99 
9.24 

9.49 


16    9.74 


64.37 
64.4X 
64^6 

64.51 
64.56 
64.62 

64.68 
64.74 
64.80 

64.87 
64.94 
65.OX 

65.09 

65.  z  7 
65.25 

65.33 
65.42 

65-51 

65.60 
65.69 
65.78 

65.88 
65.98 
66.08 

66.Z8 
66.28 
66.39 

66.50 
66.6x 
66.72 
66.83 

66.94 


to  be 

bcract 
firooi 


o  19.23 
o  38.18 
o  56.81 


1 
1 
I 

2 
2 
2 

2 

3 
3 


15.10 
33.04 
50.61 

7.80 

2459 
40.96 

56.89 
12.37 
27.38 


DiflLfor 
iHoni; 


3  41.92 

3  55.93 

4  9.43 

4  22.38 
4  34.76 
4  46.55 


57.74 
8.30 

5  18.21 


27.45 
36.01 

5  43.86 


50.98 

57.38 
6    3.02 


6  7.89 

6  11.99 

6  15.30 

6  17.82 


16  19.54 


• 
0.796 

0.783 

0.769 

0.755 
0.740 

0.724 

0.708 
0.691 
0.673 

0.654 
0.635 
0.6x5 

0.595 

0.574 
0.551 

0.528 

0.504 
0.479 

0.453 
0.426 

0.399 

0.371 
0.342 
0.3x2 

0.282 
0.251 
0.219 

0.187 
0.154 

O.X2I 
0.088 

0.055 


\ 


HoTiv— Th«  mtaa  timt  of  MmidUmottr  pauing  may  bo  tooad  by  tabtnotliii  o^jS  trom  iho  lidoroal  tim«k 

Tho  tlRn  .—  prtftiod  to  tht  hourly  obanga  of  dacUnation  indicatot  that  south  decllnationa  an  iattraadaff. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

1 

• 

1 

Q 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Tim*. 

Diftfor 
z  Hour. 

Sf^eraal 

TiAe^ 
01 

RiRbt  Ascension 

of 

Mean  Son. 

Apparent 
Right  Ascaotion. 

Difl.for 
z  Uoor. 

Apparent 

Declinatioa. 

Difl.for 
z  Hour. 

SUN 

Mon. 

Tues. 

I 

2 

3 

h     m       • 
12    29  40.95 

12    33    18.55 

12   36   56.47 

■ 
9.061 

9.074 

9.087 

•               • 
S.     3    12    25.6 

3  35  43-3 
3  58  58.6 

It 

-58.28 
58.19 
58.08 

m        ■ 
ID   19.37 

10   38.32 

10   56.95 

• 
0.796 

0.783 

0.769 

h      m       • 
12   40      0.32 
12  43    56.87 

12  47  53.42 

Wed. 
Thur. 
Frid. 

4 

5 
6 

12  40   34.74 
12   44    13.35 

12  47  52.33 

9.101 
9.1x6 

9.132 

4  22  II. I 

4  45  20.5 

5  8  26.3 

• 

-57-96 
57-82 
57.66 

II    15.24 

II  33-i8 
"  50.75 

0.755 
0.740 

0.724 

12    51    49.98 

12  55  46.53 
12  59  43.08 

Sat. 

SUN 

Mon. 

7 
8 

9 

12    51    31.69 
12    55    11.46 
12    58    51.64 

9.149 
9.Z66 
9.183 

5  31  28.1 

5  54  25.7 

6  17  18.5 

-57  49 
57-30 
57.10 

12     7.94 
12  24.73 
12  41.10 

0.708 
0.691 

0.673 

13     3  39.63 
13     7  36.19 

13  II  32.74 

Tues. 
Wed. 
Thur. 

lO 
IZ 

12 

13      2    32.26 

13     6  13.33 
13     9  54-88 

9.202 
9.221 
9.242 

6  40    6.3 

7  2  48.6 
7  25  25.0 

-56.88 
56.64 

56.39 

12  57.03 

13  12.51 
13  27.52 

0.654 
0.635 
0.6x5 

13  15  J»9.29 
13  19  25.85 

13  23  22.40 

Frid. 

Sat. 

SUN 

13 
14 
15 

13  13  3690 
13  17  19.44 

13  21     2.50 

9.262 
9.284 
9.306 

7  47  55.3 

8  10  19.0 

8  32  35.8 

-56.13 
55.85 
55.55 

13  42.05 

13  56.06 

14  9.56 

0.595 

0.573 
0.551 

13  27  18.95 

13  31  15.50 
13  35  12.06 

Mon. 
Tues. 
Wed. 

i6 

17 

i8 

13  24  46.H 
13  28  30.29 
13  32  15.05 

9.329 
9.353 
9.378 

8  54  45-4 

9  16  47.2 

9  38  41.1 

-55-24 
54-91 
54-57 

14  22.50 
14  34-88 
14  46.67 

0.527 
0.503 
0.478 

13  39     8.61 
13  43     5.17 
13  47     1-72 

Thur. 

Frid. 

Sat. 

19 

20 
21 

13  36    0.42 

13  39  46-42 
13  43  33.07 

9.404 

9-431 
9.458 

ID      0    26.6 
ZO   22      3.3 
10   43    30.9 

-54-21 
53.84 
53.45 

14  57.85 

15  8.40 
15  18.31 

0.453 
0.426 

0.399 

13  50  5^.27 

13  54  5483 
13  58  51  38 

SUN 
Mon. 
Tues. 

22 

23 

24 

13  47  20.39 
13  51     8.39 
13  54  57.10 

9.486 

9-515 
9.545 

II      4   48.9 
II    25    57.1 
II    46   55.0 

-53.05 
52.63 
52.19 

15  27-54 
15  36.09 

15  43-94 

0.371 
0.342 
0.312 

14    2  47.93 
14    6  44.49 
14  10  41.04 

Wed. 
Thur. 
Frid. 

25 
26 

27 

13  58  46.54 

14  2  36.71 

14    6  27.63 

9.575 
9.606 

9.638 

12    7  42.3 

12    28    18.5 
12   48   43.1 

-51.74 
51.27 

50.78 

15  51.06 

15  57.44 

16  3.07 

0.281 
0.250 
0.219 

14  14  37.60 
14  18  34.15 
14  22  30.70 

Sat. 
SUN 
Mon. 
Tues. 

28 
29 

30 
31 

14  10  19.32 
14  14  11.78 
14  18     5.03 

14   21    59.08 

9.670 
9-702 

9.735 
9.769 

13     8  55.9 

13  28  56.4 

13  48  44.2 

14  8  18.8 

-50.28 
49.76 
49.22 
48.66 

16    7.94 
16  12.03 

16  15.33 
16  17.84 

0.187 
0.154 
0.121 
0.088 

14  26  27.26 
14  30  23.81 
14  34  20.37 
14  38  16.92 

Wed. 

32 

14  25  53-93 

9.802 

S.  14  27  39.8 

—48.09 

16 19.55 

0.054 

14  42  13.48 

Note.— Tl 
Tl 

lesig 
incre 

Didiamater  for  meat 
n  —  prefixed  to  the 
asinx. 

\  noon  may  1 
hourly  char 

be  assumed  the  same 
ige  of  declination  inc 

>  as  that  for 
licates  that 

apparent  noon, 
south  dedinati 

ons  an 

Diff.  for  z  Hour, 
+  9'.8565. 
(Table  III.) 
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III. 


AT  GREENWICH  MEAN  NOON. 


A 

8 
I 

t 


I 

a 

3 

4 

5 
6 

7 
8 


10 

zz 

Z2 

13 

14 
IS 

z6 

17 
z8 

19 

20 
2Z 

22 

23 
24 

25 
26 

27 

28 
29 

3C 
31 


'  32 


o 

(3 


274 
275 

276 

277 
278 
279 

280 

281 
282 

283 
284 

285 

286 
287 
288 

289 
290 
29  z 

292 

293 
294 

29s 

296 

297 

298 
299 

300 

30Z 
302 

303 
304 

305 


THE  SUN'S 


TRUE  LONGITUDE. 


z88 
Z89 
Z90 


5  lo.o 

4  15-4 
3  23.  z 


Z9Z  2  32.9 

Z92  z  44.6 

Z93  o  58.4 

Z93  60  Z4.2 

194  59  31-8 

195  58  51-3 

Z96  58  Z2.6 

197  57  35-6 

198  57  0-4 

Z99  56  26.9 

200  55  55.3 

20Z  55  25.5 

202  54  57.4 

203  54  3Z.2 

204  54  7.0 

205  53  44-6 

206  53  24.3 

207  53  6.0 

208  52  49.9 

209  52  35.9 

2ZO  52  24.Z 

2ZZ  52  Z4.6 

2Z2  52   7.2 

2Z3  52   2.Z 

2Z4  5Z  59.2 

215  51  58.5 

2z6  52  0.0 

2Z7  52  3.6 

218  52    9.3 


4 

3 
2 

z 

O 
O 


154 

20.7 

28.3 

38.0 
49.6 

3-3 


59  I9-0 

58  36.5 

57  55-9 

57  I7-I 

56  40.0 

56  4-7 

55  3I-I 

54  59-4 

54  29.5 

54  1-3 

53  35-0 

53  IO-7 

52  48.2 

52  27.8 

52  9-4 

51  53-2 

51  390 

5z  27.Z 

51  17-5 

52  zo.o 

51  4-8 


51 
51 
51 
51 


Z.8 
0.9 
2.3 

5.8 


5z  ZZ.4 


Z>iff.  for 
X  Hour. 


47.68 

47-77 
47.86 

47-95 
48.03 

48.12 

48.20 
48.28 

48.35 

48.43 
48.50 

48.57 

48.64 
48.71 
48.79 

48.87 

48.95 
49.03 

49.X1 
49.19 
49.28 

49.37 
49.46 

49.55 

49.65 
49.74 
49.83 

49-93 
50.02 
50.  xz 

50.19 


150.27 


LATITUDB. 


—  O.7Z 

0.73 
0.73 

—  O.7Z 
0.65 
0.56 

-0.45 

0-33 
0.20 

—  0.06 
+  0.07 

0.Z9 

+  0.28 

0.37 
0.42 

+  045 
0.43 

0.40 

+  0-34 
0.25 

0.Z4 

+  0.03 

—  o.zo 
0.24 

-0.37 

0.48 
0.56 

—  0.63 

0.66 
0.67 

0.65 

-0.59 


Zx>f[arithm 

of  the 

Radius  Vector 

of  the 

Earth. 


0.0002867 

0.000 1 63  Z 

0.0000387 

9-9999136 
9.9997880 
9.99966Z8 

9-9995349 
9.9994078 

9.9992802 

9.999  z  526 
9.9990249 
9.9988973 

9.998770  z 
9.9986434 

9-9985174 

9.9983922 
9.9982677 
9.998  z  444 

9.9980220 

9.9979009 
9-9977810 

9.9976620 

9-9975442 
9.9974275 

9-9973  "8 
9.997 1 97  z 
9.9970830 

9.9969697 
9.9968572 

9-9967451 
9-9966334 

9.9965223 


ZMff.  for 
X  Hour. 


-51-4 

51-7 
52.0 

-52.3 
52.5 
52.7 

-52.9 
53-1 
53.2 

-53-2 

53.1 
53.0 

-52.8 
52.6 

52.3 

-52.0 
51-6 
51.2 

-50.7 
50.2 

49.8 

-49-3 
48.9 

48.4 

—48.0 

47-7 
47.4 

-47.1 
46.8 
46.6 
46.4 

-46.2 


Mean  Time 

of 

Sidereal  Noon 


h     m        s 

z  z8  8.28 
z  Z4  Z2.38 
z  zo  Z6.47 

z  6  20.56 
z  2  24.66 
o  58  28.75 

o  54  32.84 
o  50  36.93 
o  46  4Z.03 

o  42  45.Z2 
o  38  49.2Z 

o  34  53-31 

o  30  57.40 
o  27  Z.49 
o  23  5.58 

o  Z9  9.68 

o  15  13-77 
o  zz  Z7.86 

o  7  21.95 
o  3  26.04 
9  59  30.Z4 

9  55  34-23 
9  51  38.32 
9  47  42.41 

9  43  46-51 
9  39  5060 

9  35  5469 

9  31  58.78 

9  28  2.87 

9  24  6.96 

9  20  ZZ.06 

9  16  Z5.Z5 


NoTfr— The  numbera  in  column  A  correspond  to  the  tme  eqninoi  of  the  date ;  in  colomn  X*  to  tho  mean 
equinoi  of  January  o'jo 


Diff.  for  X  Hour, 
— 9".8296. 
(Table  II.) 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


a 
o 


I 

a 
3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


SBMIDIAMBTBR. 


Noon. 


4  46.8 

4  49-7 
4  54-2 


4 
5 
5 

5 
5 
5 


6 
6 
6 

6 

5 

5 

5 

5 


4 
4 
4 


59-9 

6.5 

13.8 

21.6 
29.9 
38.6 


5  47.5 

5  56.6 

6  5-5 

6  13.6 

6  20.3 

6  24.8 


26.3 
24.2 
18.4 

9.2 
57-6 
44-4 

30.9 

18.1 

6.9 

58.0 
51.8 
48.3 


4  47.7 

4  49-7 

4  54-1 

5  05 


15     8.2 


Midnight 


4  48.1 

4  51.8 
4  56.9 


5 
5 

5 

5 
5 
5 

5 
6 

6 

6 
6 
6 

6 
6 


6 
5 


4 
4 
4 

4 
4 
4 
5 


3-1 

lO.I 

17.7 

257 
34.2 

43.0 

52.2 
I.I 

9-7 

17.2 
22.9 
26.0 

257 
21.7 

14.2 

37 
511 
37.6 


5  24.3 
5  12.3 
5     2.2 


54-6 
497 
477 

48.4 

517 

57.1 
4.2 


HORIZONTAL  PARALLAX. 


Noon. 


15    12.4 


54  77 
54  18.5 

54  35-1 

54  56.0 

55  20.3 

55  47.1 

56  15.8 

56  46.2 

57  18.0 

57  50-8 

58  24.2 

58  56.8 

59  26.7 

59  51-4 

60  7.8 

60  13.1 
60  5.4 
59  44-2 

59  10.6 
58  27.7 
57  39-3 

56  497 
56     2.8 

55   21.8 

54  49-1 
54  26.1 

54  13-4 

54  "•! 
54  18.6 

54  347 

54  58.0 

55  26.4 


Diff.  for 
z  Hour. 


40.31 
0.58 
0.79 

40.95 
1.07 
1. 16 

+Ik23 

X.30 
x-35 

+1.38 
1.38 
1.32 

+1.15 
0.87 

+0.47 

—0.04 
0.60 

X.I5 

— 1.61 

1.93 
2.06 

-2.03 
1.85 

1-55 

-I.I7 

0.75 

-0.31 

40.11 
0.50 
0.83 
1.09 

41.26 


Midnight 


54  12.3 

54  26.2 

54  45-1 

55  7.8 

55  33.5 

56  1.3 

56  30.8 

57  1-9 

57  34-3 

58  7.5 

58  407 

59  12.2 

59  39-9 

60  0.8 

60  12.0 

60  II.O 

59  56.4 

59  28.8 


58 
58 
57 


50.1 

3-9 

14.4 


56  25.7 

55  41-4 
55     4-3 

54  36.3 
54  18.4 

54  ii-o 

54  137 
54  257 

54  45-6 

55  "7 

55  42.0 


DilLfor 
z  Hoar. 


40.45 
0.69 
0.88 

+X.01 
Z.Z2 
Z.20 

41.27 
1.32 

1-37 

+1-39 
1.36 

1.25 

41.03 

0.68 

40.22 

-0.32 
0.89 
Z.40 

-1.79 
2.02 
2.07 

-1.95 
X.71 
Z.36 

-0.97 
0.53 

— O.IO 

40.31 
0.67 
0.97 
x.z8 

+X.32 


UPPBR  TRANSIT. 


Meridian  of 
Greenwich. 


h 
22 


m 

37 

22  45.1 

23  27.5 

6 
o  11.6 
o  58.1 


I 
2 

3 

4 

5 
6 

7 
8 


47.6 
40.1 

351 

317 
28.6 

247 

19.3 

12.5 

4.6 


9  56.5 

10  48.8 

11  42.3 

12  37.1 

13  32.8 

14  28.5 

15  23.1 

16  15.5 

17  5-1 

17  51.8 

18  36.1 

19  18.4 

19  59.8 

20  41.0 

21  23.0 

22  6.6 

22  52.7 


Diff.  for 
I  Hour. 


m 
X.72 

X-74 
Z.80 


X.89 
a.oo 

2.13 
2.24 

2-33 

2.37 
2.36 

2.31 

2.24 
2.19 
2.16 

2.17 
2.20 
2.26 

2.3X 

2.33 
2.31 

2.24 

2.13 
2.01 

x.89 
z.80 

1-74 

Z.71 

1-73 
x.78 
1.86 

1.98 


AGE. 


Noon. 

d 
26.4 

27.4 

28.4 

29.4 
0.7 

17 

2.7 

37 
47 

57 
6.7 

77 

8.7 

97 
10.7 

11.7 
12.7 
13.7 

14.7 

157 
16.7 

177 
18.7 

19.7 

20.7 
21.7 
22.7 

23.7 

247 
25.7 

26.7 
27.7 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Honr. 


Right 
Atcension. 


Diff.for 
I  Minute. 


Declinmtion. 


Diff.for 
z  Minute. 


O 

Z 
4  2 

3 

4 

5 
6 

7 
8 

9 
xo 

IZ 
12 

13 

14 

15 
z6 

17 

z8 

19 

20 
2Z 
22 

23 


O 

z 

2 

3 

4 

5 
6 

7 

8 

9 
zo 

zz 

Z2 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 
24 


SUNDAY  X. 


h 
ZO 
ZO 
ZO 
ZO 
ZO 
ZO 
ZO 
ZO 
ZO 
ZO 
ZO 
ZO 
ZO 
ZO 
ZO 
ZO 
ZO 
ZO 
ZO 
ZO 
10 
ZO 
ZO 
ZO 


;o 
:o 

[O 

;o 
:o 


6 

8 

zo 

Z2 

14 
z6 

17 
19 

2Z 

23 

25 

27 
28< 

30 

32 

34 
36 
38 

39 
41 
43 
45 
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8  II  40.45 

1.9987 

16  37  23.6 

8.460 

19 

9 

43  33.40 

X.854X 

8  47 

16.4 

X0.87X 

20 

8  13  39.90 

Z.9889 

16  28  54.0 

«.5«7 

20 

9 

45  24.59 

X.8524 

8  36 

23.1 

X0.905 

21 

8  15  39.12 

X.9850 

16  20  20.4 

8.59a 

21 

9 

47  15.69 

X.8509 

8  25 

27.8 

X0.939 

22 

8  17  38.10 

Z.98XI 

16  II  42.9 

8.657 

22 

9 

49     6.70 

X.8494 

8  14 

30.4 

xo.97a 

23 

8  19  36.85 
TK 

z.977a 

[URSDi 

N.16    3     1.5 
^Y  26. 

8.732 

33 

9 

50  57.62 
SA 

X.8479 

TURDA 

N.  8    3 
lY  28. 

31.1 

XX.Q05 

0 

8  21  35-37 

X.9735 

N.15  54  16.3 

8.783 

0 

9 

52  48.45 

X.8465 

N.  7  52 

29.8 

XX.P37 

X 

8  23  33.67 

1.9697 

15  45  27.3 

8.848 

I 

9 

54  39.20 

X.8453 

7  41 

26.6 

XX.068 

2 

8  25  31-74 

1.9660 

15  36  34.5 

8.911 

2 

9 

56  29.87 

X.8438 

7  30 

21.6 

XX.098 

3 

8  27  29.59 

1.9623 

15  27  38.0 

8.972 

3 

9 

58  20.46 

1.8436 

7  19 

14.8 

xx.xa9 

4 

8  29  27.22 

X.9587 

15  18  37.9 

9.03a 

4 

10 

0  10.98 

X.84X4 

7    8 

6.1 

XX. 159 

5 

8  31  24.63 

X.9553 

15     9  34-1 

9.093 

5 

10 

2     1.43 

X.8403 

6  56 

55.7 

XX.  187 

6 

8  33  21.84 

1.95x7 

15     0  26.8 

9.x5a 

6 

10 

3  51.81 

X.8393 

6  45 

43.6 

XI. 216 

7 

8  35  18.83 

X.948X 

14  51   15.9 

9.210 

7 

10 

5  42.13 

X.8383 

6  34 

29.8 

XX.243 

8 

8  37  15.61 

X.9446 

14  42     1.6 

9.267 

8 

10 

7  32.39 

x.837a 

6  23 

14.4 

XX.37I 

9 

8  39  12.18 

i.94xa 

14  32  43.8 

9.335 

9 

10 

9  22.59 

X.8363 

6  II 

57.3 

11.397 

10 

8  41     8.55 

X.9378 

14  23  22.6 

9.383 

10 

10 

II  12.74 

X.8354 

6     0 

38.7 

XX. 333 

II 

8  43     4-72 

X.934S 

14  13  58.0 

9.437 

II 

10 

13     2.84 

X.8347 

5  49 

18.5 

XX, 349 

12 

8  45     0.69 

x.93ia 

14     4  30.1 

9.493 

12 

10 

14  52.90 

X.8339 

5  37 

56.8 

XX. 373 

13 

8  46  56.47 

x.9a8o 

13  54  58.9 

9.547 

13 

10 

16  42.91 

1.8333 

5  26 

33.7 

XX.397 

14 

8  48  52.05 

1.9348 

13  45  24.5 

9.600 

14 

10 

18  32.89 

X.8337 

5  15 

9.2 

XX.  421 

15 

8  50  47-44 

X.92X7 

13  35  46.9 

9.653 

15 

10 

20  22.83 

X.832X 

5     3 

43.3 

XI.444 

16 

8  52  42.65 

1.9x86 

13  26     6.1 

9.705 

16 

10 

22    12.74 

X.83X6 

4  52 

15.9 

XX.466 

17 

8  54  37-67 

I. 9155 

13  16  22.3 

9.757 

17 

10 

24      2.62 

x.83xa 

4  40 

47.3 

XX.487 

18 

8  56  32.51 

i.9xa5 

13     6  35.3 

9.808 

18 

10 

25    52.48 

X.8308 

4  29 

17.4 

XI.308 

19 

8  58  27.17 

Z.9096 

13  56  45.3 

9.858 

19 

10 

27    42.32  , 

X.83QS 

4  17 

46.3 

xx.5a9  I 

1  20 

9     0  21.66 

X.9067 

12   46   52.3 

9.908 

20 

10 

29  3?.i4- 

X.8303 

4     6 

13.9 

XX.549 

i  21 

9     2  15-97 

X.9038 

12   36    56.3 

9.957 

21 

10 

31  21.95 

X.8301 

3  54  40.4 

xx.568 

1  22 

9     4  10.12 

X.90X1 

12   26    57.5 

XO.004 

22 

10 

33  11.75 

X.8299 

3  43 

5.7 

XI.587 

23 

9     6     4.10 

X.8982 

12    16    55.8 

10.053 

23 

10 

35     1.54 

X.8297 

3  31 

29.9 

XX.60S 

24 

9    7  57.91 

X.8955 

N.I2     6  51.2 

xo.xoo 

34 

10 

36  51.32 

X.8397 

N.  3  19 

53.1 

xx.6a3 

XII. 
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GREENWICH 

• 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RiCht 

Diff.  for 

Declination. 

DIff.  for 

Honr. 

Right 

Diff.  for 

Declination. 

DifCfor 

Atcansion. 

I  Minate. 

X  Minate. 

Ascension. 

2  Minute. 

X  Minnta 

s 

UNDAT^ 

'  »9- 

TUESDAY  31. 

h    m        t 

t 

•           f            • 

m 

h    in        8 

s 

0          t          m 

m 

0 

10  36  51.32 

1.8997 

N.  3  19  53.1 

XX. 632 

0 

12      5  46.13 

2.8973 

S.  6     5  40.5 

XX.675 

I 

10  38  41.10 

1,8297 

3     8  15.3 

21.638 

I 

12      7   40.06 

1.9002 

6   17  20.5 

xx.6s8 

2 

10  40  30.89 

Z.6999 

2  56  36.5 

XX. 655 

2 

12      9   34.16 

X.903X 

6  28  59.5 

XX.64X 

3 

10  42  20.69 

Z.830I 

2  44  56.7 

ZX.67X 

3 

12    II    28.43 

X.9060 

6  40  37.4 

XX.622 

4 

10  44   10.50 

1.83P3 

2  33  16.0 

XX. 686 

4 

12    13    22.88 

X.9090 

6  52  14.2 

XX. 603 

5 

10  46    a  33 

X.8305 

2  21  34.4 

XX.700 

5 

12    15    17.51 

X.9X2X 

7     3  49.8 

XX.582 

6 

10  47  50.16 

1.8308 

2     9  52.0 

22.7x3 

6 

12    17    12.33 

1.9x52 

7  15  24.1 

XX. 562 

7 

10  49  40.02 

1.83x2 

I  58     8.8 

XX.727 

7 

12    19      7.33 

1.9x83 

7  26  57.2 

XI.540 

8 

10  51   29.90 

1.8316 

I  46  24.8 

XX.739 

8 

12    21       2.53 

X.92X6 

7  38  28.9 

XX. 5x7 

9 

10  53   19.81 

1.832a 

I  34  40.1 

XX.75X 

9 

12    22    57.92 

X.9248 

7  49  59-3 

XX.494 

10 

10  55     9-76 

1.8327 

z  22  54.7 

XX. 763 

10 

12    24    53.51 

X.928X 

8     I  28.2 

XI.469 

II 

10  56  59-74 

X.8333 

z  zi     8.6 

XX. 772 

II 

12    26   49.29 

X.93X4 

8  12  55.6 

XX.444 

12 

10  58  49.76 

Z.8340 

0  59  22.0 

XI. 782 

12 

12    28   45.28 

X.9349 

8  24  21.5 

12.428 

13 

II     0  39.82 

1.8347 

0  47  34.8 

IX.792 

13 

12   30   41.48 

1.9383 

8  35  45.8 

12.392 

14 

II     2  29  93 

X.8356 

0  35  47.0 

XI. 800 

14 

12    32    37.88 

X.9418 

8  47     8.4 

12.368 

15 

II     4  20.09 

1.8364 

0  23  58.8 

XX. 807 

15 

12  34  34.50 

X.9434 

8  58  29.3 

22.384 

i6 

II     6  10.30 

x.837a 

0  Z2  10. 1 

ZX.8IS 

16 

12   36   31.33 

X.9490 

9     9  48.5 

XX.304 

17 

II     8     0.56 

Z.8382 

N.  0    0  21.0 

XI. 822 

17 

12   38   28.38 

X.9527 

9  21     5.8 

xx.a73 

i8 

II     9  50.89 

X.8393 

S.  0  II  28.6 

ZX.828 

18 

12    40   25.66 

1.9565 

9  32  21.2 

XX.24« 

19 

zz  II  41.28 

1.8404 

0  23  18.4 

XX. 833 

19 

12   42    23.16 

X.9602 

9  43  34.8 

XI. 2x0 

20 

"  13  31-74 

1.84x6 

0  35     8.5 

IX. 837 

20 

12   44   20.88 

X.9640 

9  54  46.4 

XX. 276 

21 

II  15  22.27 

1.8428 

0  46  58.9 

XI. 842 

21 

12    46    18.84 

X.9679 

10     5  55.9 

XX.X42 

22 

II  17  12.88 

X.844X 

0  58  49.5 

XI. 845 

22 

12   48    17.03 

X.9727 

10  17     3.3 

22.206 

33 

II  19     3«56 

1.8453 

S.  I  10  40.3 

IX.847 

23 

12    50    15.45 

X.9757 

S.zo  28     8.6 

XX.069 

M 

ONDAl 

f  30. 

WEDNESI 

)AY,  Nt 

3VEMBER  z. 

0 

z 

II  20  54.32 
II  22  45.17 

X.8467 
Z.8482 

S.  I  22  31.2 
I  34  22.2 

XX. 849 
XX. 850 

0 

12  52  14.12 

X.9797 

S.zo  39  Z1.6 

XX. 032 

2 

11  24  36.10 

X.8497 

I  46  13.2 

XX.850 

3 

II  26  27.13 

1.85x2 

z  58    4.2 

XX.850 

4 

II  28  18.25 

X.8528 

a    9  55.2 

•  XX.849 

5 

II  30    9.47 

X.8546 

2  21  46.1 

XX.847 

PHASES 

OF  TI 

IE  MOON. 

6 
7 

II  32     0.80 
II  33  52.23 

X.8563 

z.8s8x 

2  33  36.9 
2  45  27.5 

XX.845 

XX. 842 

8 

II  35  43-77 

X.8S99 

3  57  17.9 

XX. 838 

d 

b      m 

9 

II  37  35.42 

x.86x8 

3     9     8.1 

X 1.834 

• 

New  Moon 

•     •     • 

•    Oct.      4 

7  14.0 

lO 

II  39  27.19 

X.8638 

3  20  58.0 

XX. 829 

3) 

First  Quarte 

r    •     •. 

•     •     .     II  1 

8     9.6 
0     4.7 

II 

12 

II  41   19.08 
II  43   11.09 

x.8658 
X.8679 

3  32  47.6 
3  44  36.8 

22.823 
XX.8I6 

0 

Full  Moon 

•                  A                  A 

■     •     .     18  I 

V                  V                  ■ 

V                V                •                A\J          J 

13 

II  45     3-23 

X.870Z 

3  56  25.5 

XX.808 

c 

Last  Quarte] 

r     .     . 

.      •      .      25    21    40.1     1 

15 

II  46  55.50 
II  48  47.91 

1.8723 
Z.8746 

4     8  13.8 
4  20     1.6 

ZX.80X 

22.792 

i6 

II  50  40.45 

Z.8768 

4  31  48.8 

XX. 782 

d      b 

17 

II  52  33.13 

X.8792 

4  43  35.4 

XX.77X 

c 

Perigee   .     , 

•     • 

.     •   Oct       I 

:^   22.2 

i8 
19 

II  54  25.96 
II  56  18.93 

X.88X7 
2.8842 

4  55  21.3 

5  7     6.5 

".759 
XX.747 

c 

Apogee    .     . 

• 

•     •    •     •      27  17.4 

20 
21 

iz   58   Z2.o6 
13      0      5.34 

X.8867 
X.8893 

5  18  51-0 
5  30  34.7 

XX.735 

22.722 

22 

12      I    58.78 

X.8920 

5  42  17-5 

12.707 

«3 

12     3  52.38 

1.8946 

5  53  59-5 

12.692 

• 

24 

12     5  46.13 

1.8973 

S.  6     5  40.5 

22.675 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 

NOOXL 

P.U 
of 

Illh- 

p.  L. 
of 

VIb. 

P.L 
of 

IX^ 

P.L 

of 

^ 

of  Object 

Di£E. 

Diif. 

Difi. 

Diff. 

o                  • 

•       >       • 

0      f      • 

9          f          m 

1 
1 

z 

Aldebaran 

W. 

8a  33  24 

3087 

84    z  50 

3083 

85  30  20 

3078 

86  58  56 

1 

3073 

Pollux 

W. 

41     1  43 

3x80 

42  28  z6 

3x69 

43  55    a 

3XS9 

45   22     0 

3148 

Sun 

E. 

36  59  20 

3477 

35  38  30 

3476 

34  17  39 

3475 

32  56  47 

3473 

2 

Aldebarazi 

W. 

94  23  24 

S048 

95  52  37 

3043 

97  2Z  56 

3037 

98  51  23 

303X 

PoUux 

W. 

52  39  46 

310a 

54     7  53 

3094 

55  36  zo 

3085 

57     4  38 

3077 

Sun 

£. 

26  12  Z5 

3474 

24  5z  22 

3478 

23  30  33 

3489 

22     9  49 

3488 

6 

Sun 

W. 

19  55  53 

3358 

21  20  54 

3833 

22  46  24 

3ax2 

24   Z2   Z9 

3x93  ' 

Antares 

E. 

35  41  33 

2803 

34     7     8 

8795 

32  32  33 

a788 

30  57  50 

•783 

Saturn 

E. 

46  23     4 

a8o6 

44  48  44 

8798 

43  14  13 

3789 

41  39  31 

9782 

a  Aquils 

E. 

89  58  10 

3249 

88  32  59 

3341 

87     7  38 

3334 

85  42    9 

3997  ■ 

Fomalhaut 

E. 

zz6     3  4Z 

3334 

114  40  32 

333a 

"3  16  57 

33X0 

zzz  52  57 

3990 

7 

Sun 

W. 

3z  27  zz 

3tX4 

32  55     4 

3x00 

34  23  Z4 

3087 

35  5X  39 

3074 

Saturn 

E. 

33  43  22 

a74X 

32     7  36 

«73a 

30  31  39 

9724 

28  55  31 

97x6 

a  Aquilfls 

E. 

78  33     3 

S«H 

77     6  59 

3903 

75  40  53 

3901 

74  14  45 

390Z 

Fomalhaut 

E. 

Z04  47  24 

3ao3 

103  21  z8 

3187 

zoz  54  53 

3x73 

zoo  28  zz 

3x59 

8 

Sun 

W. 

43  17  29 

3016 

44  47  22 

300s 

46  Z7  29 

•993 

47  47  50 

•989 

a  Aquils 

E. 

67     4  Z9 

3ai3 

65  38  25 

3az9 

64    Z2   38 

3aa« 

62  47    0 

3236 

Fomalhaut 

E. 

93  10  54 

310Z 

91  42  46 

309X 

90  Z4  26 

3083 

88  45  56 

3P74 

a  Pegasi 

£. 

"3     9  49 

aBoi 

zzz  35  26 

«79a 

zzo    0  47 

«779 

Z08  25  52 

9767 

9 

Sun 

W. 

55  23     2 

9997 

56  54  46 

99x7 

58  26  43 

3906 

59  58  54 

9896 

Mars 

W. 

28  5z  23 

88a8 

30  25  Z4 

a8i7 

31  59  20 

a8o3 

33  33  42 

a793 

JUPITBR 

W. 

28   ID  58 

a6B5 

29  47  58 

■^ 

31  25  z6 

•659 

33     2  5Z 

8646 

a  Aquila 

E. 

55  42  Z2 

3309 

54  z8  zz 

333a 

52  54  37 

3358 

51  31  32 

3386 

Fomalhaut 

E. 

8z  2Z     5 

3043 

79  51  45 

3038 

78  22  Z9 

3034 

76  52  49 

Sosa 

a  Pegasi 

E. 

zoo  27  27 

tn^ 

98  5Z     2 

3700 

97  Z4  22 

1690 

95  37  29 

9680 

zo 

Sun 

W. 

67  43  15 

ia«a 

69  z6  49 

1    -»3X 

70  50  37 

9890 

72  24  39 

9B08 

Mars 

W. 

41  29  17 

2736 

43     5    9 

«7a8 

44  41  15 

«7X4 

46  Z7  36 

•704 

JUPITBR 

W. 

41  15     2 

ajSS 

42  54  17 

8374 

44  33  47 

95^3 

46  Z3  33 

«35» 

Fomalhaut 

E. 

69  24  5z 

305a 

67  55  18 

3036 

66  25  50 

3040 

64  56  27 

3<H7 

a  Pegasi 

£. 

87  29  4Z 

*63* 

85  5Z  29 

9699 

84  X3     4 

•6x3 

82  34  27 

a604 

zz 

Sun 

W. 

80  z8  26 

2754 

81  53  54 

1743 

83  29  37 

973a 

85     5  34 

9799 

JUPITBR 

W. 

54  36  " 

8497 

56  Z7  28 

9487 

57  59    0 

«47« 

59  40  47 

a4tfS 

Mars 

W. 

54  23     0 

•649 

56    0  49 

9^ 

57  38  53 

■096 

59  17  12 

9616 

Antares 

W. 

30  27  Z9 

9441 

32    9  55 

un 

33  52  48 

•417 

35  35  59 

a40s 

Fomalhaut 

E. 

57  32  zo 

3x05 

56    4     7 

Sia4 

54  36  26 

3x45 

53     9  " 

3x70 

a  Pegasi 

E. 

74  z8  28 

as64 

72  38  44 

«537 

70  58  50 

•33X 

69  z8  47 

aS44 

a  Arietis 

£. 

ZZ7  z6  28 

9448 

"5  34     1 

•436 

ZZ3  5Z  z8 

a4a6 

ZZ2    8  ao 

«4XS 

Z2 

Sun 

W. 

93     8  54 

a668 

94  46  17 

«fi37 

96  23  54 

■647 

98    z  45 

•837 

Jupiter 

W. 

68  Z3  27 

9413 

69  56  43 

940s 

7z  40  Z4 

t393 

73  23  59 

•383 

Mars 

W. 

67  32  23 

as^ 

69   Z2      9 

•sss 

70  52    9 

•343 

72  32  24 

•3Sa 

Azitares 

W. 

44  15  57 

SS50 

46      0  44 

«S39 

47  45  47 

tsaS 

49  31     5 

93x8 

Saturn 

W. 

32  57     2 

«3«4 

34  4X  29 

ns% 

36  26  zz 

t34S 

38  zz     8 

•333 

a  Pegasi 

£. 

60  36  32 

n» 

59  X5  47 

«$X7 

57  34  57 

•$13 

55  54    4 

•$14 

a  Arietis 

£. 

Z03  29  4Z 

«9QS 

zoz  45  Z3 

SSS3 

100    0  30 

«4S 

98  15  33 

•333 

XIV. 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

h 

P.  L. 

p.  u 

P.L 

P.L 

og 

Name  and  Direction    1 

Midnight 

of 

XV^ 

of 

XVIIIii. 

of 

XXIh 

» 

of 

Q 

of  Object 

%^ 

DifiF. 

DifiF. 

Diff. 

Diff. 

O             t           tt 

•         r         m 

•         r         • 

0 

f 

IV 

z 

Aldebaran 

W. 

88  27  38 

3069 

89     56    26 
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2965 

a  Pegasi 

W. 

63   16  23 

2624 

64  54  45 

9636 

66  32 

51 

2648 

68  10 

41 

26fiO 

Pollux 

E. 

57   16  26 

2536 

55  36     3 

3556 

53  56 

7 

2575 

52  16 

38 

2596 



Regulus 

E. 

93  53  36 

2472 

92  II  43 

2488 

90  30 

13 

3504 

88  49 

6 

2320  1 
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GREENWICH  MEAN  TIME.                                                ' 

1 

LXJNAR  DISTANCES. 

1 

1 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Noon. 

of 
Diff. 

Illh. 

P.L. 

of 
DiflE. 

Vlh. 

P.L. 

of 

DifE. 

IXlx. 

P.L. 

of 
Diff. 

m       9       m 

e              • 

•      >      • 

•         r         V 

2Z 

Fomalhaut 
a  Pegasi 
a  Arietis 
Pollux 
Regulus 

W. 
W. 
W. 
E. 
E. 

89    32   48 
69    48    14 
26    10    26 

50  37  38 
87     8  21 

3981 

■674 
3653 
3618 

8537 

91     3  25 
71  25  29 
27  48  II 

48  59     7 
85  27  59 

3998 
3667 
3634 
3639 
8554 

92  33  40 
73     2  26 
29  25  53 
47  21     5 

83  48     I 

30x6 
370X 
3658 
3663 
337X 

94    3  33 
74  39     4 
31     3  29 

45  43  34 
82     8  26 

3034 
3716 
3666 
3685 
3588 

22 

Fomalhaut 
a  Pegasi 
a  Arietis 
Pollux 
Regulus 
Sun 

W. 
W. 
W. 
E. 
E. 
E. 

loz  26  54 
82  37  ai 
39     8  30 
37  44     3 
73  56  18 

134  22  31 

3139 
a79a 
3718 
38x4 
3G73 
3031 

102  54  16 

84    12      0 
40   44    46 

36     9  53 
72  19     I 

132  52  44 

3x63 
3807 
3730 

3844 
3689 
3038 

104   21    ZZ 

85  46    19 
42   20  46 

34  36  22 

70  42     7 

131  23  i8 

3186 
8833 

•743 
3875 
3706 

3053 

105  47  37 
87  20  17 

43  56  29 

33     3  31 

69     5  35 

129  54  13 

331 0 

2838 ; 
3736 
3909 1 

8723 
S073 

a3 

a  Pegasi 
a  Arietis 
Regulus 
Sun 

W. 
W. 
E. 
E. 

95     4  59 
51  50  42 
61     8  26 

"2  33  53 

99x9 
3833 
380s 
3153 

96  36  54 

53  24  40 

59  34     4 
121     6  48 

9935 

S836 
88sz 

3169 

98     8  29 

54  58  2Z 

58     0    3 

119  40     2 

•95X 
3850 
S836 
3x85 

99  39  43 

56  31  44 

56  26  22 

"8  Z3  35 

3966 
3863 
3853 

3aoo  1 

«4 

a  Arietis 
Aldebaran 
Regulus 
Sun 

W. 
W. 
E. 
E. 

64  14  34 

31  32     4 

48  42  53 

ixz     5  46 

3936 

2997 
3926 

3273 

65  46  20 

33     2  21 

47  II     7 

109  41     3 

a937 
3001 
3940 
3386 

67  Z7  52 
34  32  32 

45  39  39 
108  16  35 

9949 
3007 

•934 
3^99 

68  49     9 

36     2  36 

44     8  29 

Z06  52  22 

1 
3960 

3013 

3968 

3312 

25 

a  Arietis 
Aldebaran 
Regulus 
Sun 

W. 
W. 
E. 
E. 

76  22  13 

43  31  10 
36  36  53 
99  54  47 

30x0 
3043 
3<Q5 
3368 

77  52  13 
45     0  30 

35     7  24 
98  31  54 

30x9 
3048 
3048 
3378 

79  22     2 
46  29  43 
33  38  II 
97     9  12 

3038 

3055 
306a 

3387 

80  51  40 
47  58  48 
32     9  15 
95  46  41 

3035 
3060 

9075 
3396 

26 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 

E. 

88  17  35 
55  22  33 
88  56  26 

3069 
3086 
3433 

89  46  22 
56  51     0 
87  34  47 

3074 
3090 

3439 

91  15     3 
58  19  22 

86  Z3  15 

3080 
3093 
344S 

92  43  37 
59  47  40 
84  51  49 

30S4 
3096 

3449 

27 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 

100     5  17 
67     8  20 
78     5  48 

3x00 
3x07 
346s 

loi  33  27 
68  36  21 
76  44  45 

3x03 
3107 
3468 

103     I  34 
70    4  22 

75  23  45 

3x03 
3x08 

34ft 

X04  29  40 
71  32  22 
74    2  46 

9x04 
3x08  , 
3470 

a8 

Aldebaran 

Pollux 

Sun 

W. 
W. 
E. 

78  52  32 

37  30  33 
67  17  51 

31OZ 
3334 
346s 

80  20  40 
38  56  14 
65  56  48 

3099 

33X3 

34ft 

81  48  5z 
40  22    9 

64  35  43 

3096 
3«ox 

3460 

83  17     5 
41  48  17 

63  14  34 

3093 

3190  ' 

S4S7 

29 

Aldebaran 

PoUux 

Sum 

W. 
W. 
E. 

90  39  24 

49    2     X 
56  27  49 

3073 
3x41 

S435 

92    8    8 
50  29  2Z 
55    6  12 

30ft 
3x31 

3430 

93  37    0 
51  56  53 
53  44  29 

9060 
3Xtt 
S4«3 

95     5  59 
53  24  36 
52  22  39 

3034 
31XS 

3416 

30 

Aldebaran 
Pollux 
Regulus 
Sun 

W. 

w. 

w. 

£. 

Z02  32  52 
60  46    9 

23  45  51 
45  31  32 

30X9 

soft 

3096 
3380 

104    2  4Z 
62  15    4 
25  14    5 

44    8  53 

30XS 

90S3 

3096 

SSTt 

105  32  39 
63  44  ZZ 
26  42  44 
42  46    5 

9001 

9043 
3057 
S3ft 

Z07     2  47 

65  13  31 
28  iz  46 

41  «3    8 

•996 

3033 
304X 
33S< 

SI 

Pollux 

Regulus 

Sun 

W. 
W. 
£. 

72  43  23 
35  4X  4X 
34  «5  52 

•969 

SSn 

74  14     I 
37  12  33 
33     I  54 

•9ft 
«9SS 
3308 

75  44  53 
38  43  42 
31  37  46 

•99B 

•94I 
9«94 

77  15  58 

40  Z5    7 
30  Z3  s8 

«»47 

xvni 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

Name  and  Dirocdon 

Midnight 

P.L. 
of 

XV^ 

P.L. 
of 

XVIIIh. 

P.L. 

of 

XXIh. 

P.L. 

of 

of  ObjacL 

Diff. 

DifiF. 

DifL 

DiflL 

•          • 

9         r        m 

•         t         m 

• 

m 

21 

Fomalhaut 

W. 

95  33     3 

9054 

97     2     9 

3074 

98    30    50 

3096 

99  59 

5 

3XX7 

a  Pegasi 

w. 

76  15  23 

8731 

77  51  22 

«745 

79  27     2 

wl^6o 

8z     2 

22 

3776 

a  Arietis 

w. 

32  40  55 

a675 

34  18     9 

3684 

35  55  II 

2695 

37  31 

58 

•706 

Pollux 

E. 

44     6  34 

2709 

42  30     6 

3734 

40  54  IZ 

«759 

39  18 

49 

3786 

Regulus 

E. 

80  29  14 

3604 

78  50  25 

3633 

77   Z2     0 

8639 

75  33 

58 

3655 

22 

Fomalhaut 

W. 

107  13  34 

3*35 

108  39     2 

336Z 

zzo    3  59 

3388 

izz  28 

25 

33x5 

a  Pegasi 

W. 

88  53  55 

8855 

90  27  12 

3871 

92    0     8 

3887 

93  32 

44 

3903 

a  Arietis 

W. 

45  31  55 

8769 

47     7     3 

3783 

48  41  54 

3796 

50  16 

27 

38x0 

Pollux 

E. 

31  31  23 

9945 

30    0     z 

9983 

28  29  27 

3026 

26  59 

46 

3073 

Regulus 

E. 

67  29  26 

1740 

65  53  39 

3756 

64  18  13 

3772 

62  43 

9 

3788 

Sun 

E. 

128  25  29 

S088 

126  57     5 

3105 

125  29     z 

3X2  z 

Z24     z 

17 

3x38 

23 

a  Pegasi 

W. 

ZOI   10  38 

998a 

102  41  Z3 

3998 

104  zz  28 

30x4 

Z05  41 

24 

3029 

a  Arietis 

W. 

58     4  51 

3876 

59  37  41 

3888 

6z  10  Z5 

290X 

62  42 

32 

3913 

Regulus 

E. 

54  53     2 

3667 

53  20     z 

3883 

51  47  20 

3897 

50  14 

57 

39x3 

Sun 

E. 

116  47  26 

33x5 

Z15  2Z  35 

3331 

Z13  56     2 

3345 

ZZ2   30 

46 

3359 

24 

a  Arietis 

W. 

70   20   22 

3970 

7Z  5Z     2 

*98x 

73  21  38 

2991 

74  52 

2 

300Z 

Aldebaran 

w. 

37  32  34 

30x8 

39     2  24 

3034 

40  32     7 

3030 

42     z 

42 

3036 

Regulus 

E. 

42  37  36 

398Z 

4Z     7     0 

9995 

39  36  41 

3009 

38     6 

39 

3039 

Sun 

£. 

105  28  24 

3334 

104    4  40 

3336 

Z02  4Z  10 

3346 

loz  Z7 

52 

3358 

25 

a  Arietis 

W. 

82  21     9 

yH3 

83  50  28 

3050 

85  19  39 

3057 

86  48 

41 

3064 

Aldebaran 

W. 

49  27  46 

3066 

50  56  37 

307X 

52  25  22 

3077 

53  54 

0 

308X 

Regulus 

E. 

30  40  35 

3090 

29  12  13 

3x04 

27  44     8 

3x19 

26  z6 

22 

3x34 

Sun 

E. 

94  24  20 

S4<H 

93     2     8 

34x3 

9Z  40    6 

3430 

90  z8 

Z2 

3437 

26 

a  Arietis 

W. 

94  12    6 

3088 

95  40  30 

3093 

97     8  49 

9095 

98  37 

5 

3098 

Aldebaran 

W. 

61  15  54 

3099 

62  44     5 

3X03 

64    Z2    Z2 

3x04 

65  40 

17 

3x05 

Sun 

E. 

83  50  28 

3454 

82      9    Z2 

3458 

80  48     Z 

346X 

79  26 

53 

3463 

27 

a  Arietis 

W. 

105  57  45 

3x05 

Z07  25  49 

3x05 

108  53  53 

3x05 

zzo   2Z 

57 

3x04 

Aldebaran 

W. 

73    0  22 

3x07 

74  28  23 

3x07 

75  56  24 

3x05 

77  24 

27 

3x04 

Sun 

E. 

72  41  48 

3470 

7Z  20  50 

3469 

69  59  51 

34^ 

68  38 

52 

3467 

28 

Aldebaran 

W. 

84  45  23 

3089 

86  13  46 

3086 

87  42  13 

308X 

89  zo 

46 

3077 

Pollux 

W. 

43  U  38 

3x80 

44  4X  " 

3x70 

46     7  56 

3160 

47  34 

53 

315X 

Sun 

E. 

6z  53  22 

3454 

60  32    6 

3449 

59  10  45 

3446 

57  49 

20 

3440 

29 

Aldebaran 

W. 

96  35    5 

9047 

98    4  19 

904X 

99  33  41 

3034 

zoz     3 

Z2 

3026 

Pollux 

W. 

54  52  31 

3ZOS 

56  20  38 

3093 

57  48  56 

3083 

59  17 

26 

3073 

Sun 

£. 

51    0  41 

34x0 

49  38  36 

3403 

48  z6  23 

3396 

46  54 

2 

3388 

30 

Aldebaran 

W. 

108  33     5 

■987 

"o     3  34 

3979 

I"  34  13 

3970 

"3     5 

3 

3962 

Pollux 

W. 

66  43     3 

3033 

68  12  48 

30XZ 

69  42  47 

3001 

7Z    Z2 

58 

2990 

Regulus 

W. 

29  4Z     8 

3036 

31  10  49 

30X0 

32  40  49 

3997 

34  II 

6 

3983 

Sun 

E. 

40    0     z 

3347 

38  36  44 

3338 

37  13  17 

3330 

35  49  40 

3330 

31 

Pollux 

W. 

78  47  17 

«93« 

80  z8  50 

9935 

81  50  37 

39x4 

83  22 

38 

3904 

Regulus 

W. 

4Z  46  48 

39x7 

43  18  45 

■904 

44  50  59 

t^l 

46  23 

29 

9879 

Sun 

E. 

28  48  59 

3«77 

27    24   2Z 

3369 

25  59  33 

336x 

24  34  36 

S3S4 
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AT  GREENWICH  APPARENT  NOON. 


4 

I 

Q 


Wed. 
Thur. 
Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

S(/N. 

Mon. 
Tuea. 
Wed. 

Thur. 

Frid. 

Sat 

sc/j\r. 

Mon. 
Tuea. 

Wed. 
Thur. 
Frid. 

Sat 

SC/N. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 


« 


X 

2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 

H 
15 

i6 

17 
i8 

20 
21 

22 

23 

34 

35 

26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent 
Right  Ascension. 


h  m   ■ 
4  25  51.26 

4  29  46.90 

4  33  43-36 

4  37  40-64 
4  41  38.73 
4  45  37-65 

4  49  37-40 
4  53  37-98 
4  57  39-38 


5 
5 
5 


I  41.61 
5  44.68 

9  48.57 


5  13  5330 
5  17  58.86 
5  22  5.26 

5  26  12.50 
5  30  20.56 

5  34  29-46 

5  38  39.20 
5  43  49-76 
5  47  1.15 

5  51  13-35 
5  55   26.37 

5  59  40.18 

6  3  54-79 
6  8  10.18 

6  12  26.32 

6  16  43.20 
6  21  0.81 
6  25  19.12 

6  29  38.10 


Diff.  for 
I  Hoar. 


■ 
9.802 

9.835 
9.869 

9.903 
9.938 

9.97a 

0.007 
0.041 
0.076 

o.xxo 

0.145 
0.179 

0.2x4 
0.249 
0.284 

0.319 

0.354 
0.389 

0.423 

0-457 
0.491 

0.525 
0.559 
0.592 

0.625 

0.657 
0.688 

0.718 
0.748 
0.777 


10.805 


Apparent 
Declination. 


_ 


S.  14  27  26.8 

4  46  34-0 

5  5  26.8 

524  4-7 

5  42  27.4 

6  034.5 

6  18  25.4 

6  35  59-9 

6  S3  17.5 

7  10  17.8 
7  27  0.4 
7  43  24.9 

7  59  3I-0 

8  15  18.2 

8  30  46.2 

8  45  54.6 

9  o  42.9 
9  15  ii-o 

9  29  18.2 

9  43  4-4 
9  56  29.1 

20  9  32.0 
20  22  12.8 
20  34  31.0 

20  46  26.2 

20  57  58.3 

21  9  6.8 

21  19  51.4 
21  30  1 1.8 
21  40  7.6 

S.  21  49  38.6 


Dlftfor 
I  Hoar. 


-48.09 

47-50 
46.89 

-46.26 

45.62 
44.96 

-44.28 

43.58 
42.87 

-42.14 
4X.40 
40.64 

-39.86 
39.06 
38.25 

-37-43 
36.59 
35.73 

-34.86 

33.97 
33.07 

-32.15 

3X.22 
30.28 

-29.32 

28.34 

2735 

-26.35 

25.33 
24.30 

-23.26 


6  9.74 
6  9.98 
6  10.23 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 


6 
6 


6 
6 
6 

6 
6 
6 

6 
6 


6 
6 


16 


0.47 
0.72 
0.96 

1.20 
1.44 
1.68 

1.91 

2.15 
2.38 

2.60 

2.82 
3.04 

325 

3.46 

3.66 

3.86 
4.06 

4-25 

4-43 
4.61 

4-79 

4.96 

5.13 
5-29 

545 
5.61 

5.76 

5-91 


Sidereal 

Time  of 

Semi- 

diameter 
Passing 

Meridian. 


■ 
66.94 

67.05 

67.17 

67.29 
67.40 

67-52 

67.64 
67.76 
67.88 

68.00 

68.12 
68.24 

68.36 
68.48 
68.60 

68.71 
68.83 
68.94 

69.06 
69.17 
69.28 

69.39 
69.50 
69.60 

69.70 

69.80 
69.90 

70.00 
70.09 
70.18 

70.27 


Bqaatiea  ol 

Time. 

to  be 

Sabtracted 

from 

Apparent 

Timei 


m       ■ 

6  19.54 
6  20.44 
6  20.54 

6  19.82 
6  18.28 

6  15-93 

6  12.74 
6  8.73 
6    3.90 

5  58.24 

5  51-75 
5  44-43 

5  36.28 
5  27.29 
5  17-48 

5    6.83 

4  55-35 
4  4304 

4  29.89 
4  1592 
4     x-H 

3  45-53 
3  29.12 

3  "-91 


10  50.27 


0-055 

0.02  X 
0.0x3 

0.047 
0.08  X 
0.ZI5 

0.X50 
0.X84 
0.2x9 

0.253 
0.288 
0.322 

0.357 
0.392 

0.426 
0.461 

0.496 
0.53X 

0.565 
0.599 
0.633 

0.667 
0.700 

0.733 


2    53.90        0.766 

2  35-13,    0.798 
2  15-59      0.829 


I  55-32  0.859 
I  34-33  0.889 
I   12.64      0.9 1 8 


0.945 


Diff.  for 
iHooi; 


NoTS.— The  meai 


time  of  semidiameter  passiai;  may  be  fouad  by  subtracting  a^.19 


rom  the  sidereal  tima 


The  stga  «•  prehtcd  to  the  hourly  change  of  declination  indicates  that  sonth  declloationa  are  increating. 


II. 
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AT  GKKENWICH  MEAN  NOON. 

THE  SUN'S 

t 

« 

& 

1 

« 
o 

& 

Bqaation  of 

Time, 

to  be 

Added  to 

Mean  Timet 

DiflLfdr 
X  Hoar. 

Sidereal 

Time, 

or 

Right  Aacenaion 

of 

Mean  Snn. 

Apparmt 
Right  Atcention. 

DiCfor 
I  Hoar. 

Apparsnt 
DecIinatioiL 

DiCfor 
z  Hour. 

Wed. 

Thur. 
Frid. 

I 

3 

h     m        ■ 

14  25   53.93 
14  29  49.58 

14   33   46.05 

■ 
9.802 
9.836 
9.870 

•       »        » 

S.  14  27  39.8 

14  46  46.9 

15  5  39.5 

m 
-48.09 

47.49 
46.88 

m       a 

16  1955 
16  20.45 

16  20.54 

a 
0.054 

0.020 

0.014 

h      m       ■ 
14  42    13.48 

14  46    10.03 

14  50      6.58 

Sat. 

SUN. 
Mon. 

4 

5 
6 

14  37  43-33 

14  41  41.43 
14  45  40.36 

9.904 
9.938 
9.97a 

15  24  17.3 
15  42  39.8 
z6    0  46.6 

-46.25 
45.6Z 

44.95 

16  19.81 
16  18.26 
16  15.89 

0.048 
0.082 
O.Z16 

14  54    3-14 

14  57  59.70 

15  I  56.25 

Tues. 
Wed. 
Thur. 

7 
8 

9 

14  49  40.10 
14  53  40.68 
14  57  42.08 

ZO.007 
10.041 
ZO.076 

16  18  37.4 
16  36  11.6 
16  53  29.0 

-44.27 

43.57 
42.86 

16  12.70 
16    8.68 
16    3.84 

O.Z50 
0.X85 
0.219 

15    5  52.80 
15    9  49.36 
15  13  45-92 

Frid. 

Sat. 

SUN. 

lO 

II 

12 

15     I  44.31 

15     5  47.36 
15     9  51.24 

ZO.ZZZ 

10.145 

XO.I80 

17  10  29.0 
17  27  11.3 

17  43  35.6 

-42.13 

41.39 
40.63 

15  58.17 
15  51-67 

15  44-34 

0.254 

0.288 

0.322 

15  17  42.47 
15  21  39.03 

15  25  35.58 

Mon. 
Tues. 
Wed. 

13 
15 

15  13  55-96 
15  18     1.50 

15  22     7.88 

Z0.2Z4 

Z0.249 
Z0.283 

17  59  41.4 
i8  15  28.3 

18  30  55-9 

-39.85 

39.05 
38.24 

15  36.18 
15  27.19 
15  17-37 

0.357 
0.392 

0.427 

15  29  32.14 
15  33  28.70 
15.  37  25.25 

Thur. 

Frid. 

Sat. 

i6 

17 
i8 

15  26  15.10 
15  30  23.14 
15  34  32.01 

Z0.3Z8 

Z0.352 

Z0.387 

18  46    4.0 

19  0  52.0 

19  15  19.7 

-37-42 
36.58 

35.72 

15    6.71 

14  55.23 
14  42.91 

0.462 
0.496 

0.531 

15  41  21.81 
15  45  18.36 
15  49  14.92 

SUN 

Mon. 

Tues. 

19 

20 
21 

15  38  41.72 
15  42  52.25 
15  47    3.60 

Z0.422 
X0.456 
Z0.490 

19  29  26.6 
19  43  12.5 
19  56  36.8 

-34-85 
33.96 
33.06 

14  29.76 
14  15.78 
14    0.99 

0.565 
0.599 
0.633 

15  53  11.48 

15  57    8.03 

16  I     4.59 

Wed. 

Thur. 
Frid. 

22 
23 

24 

15  51  15.77 
15  55  28.74 

15  59  42.51 

Z0.524 
10.557 

Z0.590 

20    9  39.4 
20  22  19.7 
20  34  37.6 

-32.14 
31.2X 

30.27 

13  45.37 
13  28.96 

13  ".75 

0.667 
0.701 

0.734 

16    5     1. 14 
16     8  57.70 
16  12  54.26 

Sat. 

SUN. 

Mon. 

25 
26 

27 

16     3  57.08 
16    8  12.41 
16  12  28.50 

10.623 
10.655 
X0.686 

20  46  32.5 
20  58     4.2 

2X       9    12.4 

-29.31 
28.33 
27.34 

12  53.74 
12  34.96 

12  15.43 

0.766 
0.798 
0.830 

16  16  50.81 
16  20  47.37 
16  24  43.93 

Tues. 
Wed. 
Thur. 

28 

29 
30 

16  16  45.33 
i6  21     2.88 
16  25  21.13 

XO.716 
Z0.746 
10.774 

21    19    56.6 
21    30    16.6 
21    40    I2.I 

-26.34 

25.32 
24.29 

II  55-15 
II  34.16 
II  12.47 

0.860 
0.889 
0.917 

16  28  40.48 
16  32  37.04 
16  36  33.60 

Frid. 

31 

16  29  40.05 

I0.802 

S.  21    49   42.7 

-23.25 

10  50.11 

0.945 

16  40  30.16 

NaT«.-T 

besei 
Mtiff 
lucre 

nidlameter  for  meai 
a  ~~  prefixed  to  tb* 
asing. 

1  Qoon  may 
hoarly  chan 

be  assamed  the  same 
Lge  of  declination  ind 

1  as  that  for 
icatea  that  s 

apparent  noon, 
(oath  declinatia 

OS  are 

DifE.  for  X  Hoar, 

-f9'.8565. 
(Table  III.) 

184 


NOVEMBER,  1899. 


IlL 


AT  GREENWICH  MEAN  NOON. 

1 

1 

THE  SUN'S 

4 

g 

a 

,  1 

o 
Q 

Z 
2 

3 

1 
j 

0 

Lof^arithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
I  Hour. 

Mean  Time 

of 

Sidereal  N00& 

TRUE  LONGITUDE. 

Diff.  for 
I  Hour. 

LATITUDE. 

X 

x> 

305 
306 

307 

•        *            m 

2z8  52    9.3 

219  52  16.8 

220  52  26.2 

1            m 

51  1 1.4 
51   18.7 
51  38.0 

m 
150.27 

150.35 
150.43 

m 
-0.59 
0.52 
O.4Z 

9.9965223 
9.9964Z16 

9-99630Z3 

-46.2 
46.0 

45-9 

h     m        • 

9  16  r5.z5 
9  Z2  19.24  < 
9    8  23.33 

4 

5 
6 

308 

309 
310 

221  52    37.6 

222  52    50.6 

223  53     5-1 

51  39-3 

52  6.5 

150.50 
150.57 
150.64 

—  0.29 
O.Z7 

—  0.03 

9.99619Z5 
9.996082  z 

9-9959734 

-45.7 
45-4 
45.1 

9     4  27-42 
9    0  3Z.5Z 
8  56  35.60 

7 
8 

9 

3" 

3Z2 

313 

224   53    2Z.4 

225  53  39-2 

226  53  58.4 

52  22.7 

52  40-3 
52  59-4 

150.71 
150.77 
150.83 

+  O.ZZ 

0.23 

0-34 

9-9958655 

9-9957583 
9.995652  z 

-44-8 

44-4 
44.0 

8  52  39.69 
8  48  43.78 

8  44  47-87 

lO 
IZ 
Z2 

314 
315 

316 

227  54  19.Z 

228  54  4Z.1 

229  55    4-6 

53  19-9 

53  41-8 

54  5-2 

150.89 

150.95 
151.01 

+  0.42 
0.48 
0.52 

9-9955471 

9-9954434 
99953412 

-43.5 
42.9 

42-3 

8  40  5Z.96 
8  36  56.05 
8  33     0.Z4 

13 
14 
15 

317 

318 

319 

230  55  29.4 

231  55  55-7 

232  56  23.4 

54  29.8 

54  560 

55  235 

151.06 
151. 12 

Z5I.18 

+  0.5Z 
0.48 
0.4Z 

9.9952405 
9.995  Z4z6 
9.9950446 

—41.6 
40.8 
40.0 

8  29    4.23 
8  25     8.32 
8  2Z    Z2.4Z 

z6 

17 
z8 

320 
32Z 
322 

233  56  52.4 

234  57  22.8 

235  57  54-9 

55  52.4 

56  22.6 

56  54.6 

151.24 
151.30 
151-37 

+  0.33 

0.22 

+  0.Z0 

9.9949496 
9.9948567 

99947659 

-39-2 
38.3 
37.4 

8  Z7  Z6.50 
8  Z3  20.59 
8    9  24.68 

19 

20 
2Z 

323 
324 
325 

236  58  28.5 

237  59    3.6 

238  59  40.4 

57  28.0 

58  3.0 
58  39.6 

151-43 
151.50 

151-57 

—  0.02 
O.Z5 
0.28 

9.9946772 
9.9945907 
9.9945064 

-36.5 
35.6 
34-7 

8     5  28.77 
8     z- 32.86 

7  57  36.95 

22 

23 
24 

326 

327 
328 

239  60  18.8 

240  60  58.7 
242     z  40.4 

59  178 

59  57-6 

0  39.x 

151.64 
151.70 

151.77 

—  0.40 
0.49 
0.56 

9.994424Z 

9-9943439 
9.9942655 

-33.8 
33.0 
32.2 

7  53  41-04 
7  49  45-13 
7  45  49-22 

25 
26 

27 

329 
330 
331 

243  2  23.7 

244  3     8.6 

245  3  55-1 

1  22.3 

2  7.0 

2  53-3 

151.84 
151.91 
151.97 

—  0.60 
o.6z 
0.59 

9.994189Z 
9.994Z144 
9.99404  z  2 

-3X-5 
30.8 

30.1 

7  41  53-31 
7  37  57-40 
7  34     1-49 

28 
29 

30 

332 

333 
334 

246  4  43.  z 

247  5  32.6 

248  6  23.5 

3  41-2 

4  30.5 

5  21.3 

152.03 
152.09 

152.15 

-0.55 
0.47 

0.37 

9.9939696 
9.9938995 
9.9938307 

-29.5 
28.9 
28.3 

7  30    5-58 
7  26    9.66 

7  22  Z3.75 

31 

335 

249    7  1 5-7 

6  13.3 

152.20 

—  0.25 

9-9937633 

-27.8 

7  z8  Z7.84 

NoTi.— The  n 

aqa 

1 

iinib«n  in  column  k  c 
inoi  of  Jannaiy  o*a 

orrespond  to  Ot 

10  true  aqnii 

101  of  tlM  data; 

in  colamn  k*  to 

thamoan 

Diff.  for  I  Hour, 
— 9«.8296. 
(Table  a.) 
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GREENWICH 

MEAN  TIME. 

B 

THE  MOON'S 

O 

a 

e 
rS 

O 

c« 

Q 

SBMIDIAMBTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

Diff.  fox. 
z  Hour. 

Midnight 

Diff.  for 
I  Hour. 

Meridian  of 
Greenwich. 

DifE.  for 
z  Hour. 

Nooa 

I 

2 
3 

15   8.2 
15  16.8 
15  35.7 

m 

15    12.4 

15  21.3 
15  30.2 

»          m 

55  26.4 

55  58.0 

56  30.8 

m 
+1.26 

X.35 
X.36 

55  42.0 

56  14.4 

56  47.1 

m 
+1.32 

x-37 
1-34 

h        m 

22  52.7 

23  41.9 
6 

m 
X.98 

2.12 

d 

27.7 

28.7 
0.1 

4 

5 
6 

15  34-5 
15  42-6 

15  49-9 

15  38.6 

15  46.4 

15  53-2 

57     2.9 
57  32.8 
57  59-6 

+X.30 
X.I9 
1.05 

57  18.2 

57  46.7 

58  11.7 

+X.25 
1.12 
0.97 

0  34-3 

1  29.6 

2  26.8 

2.25 

2-35 
2.40 

X.I 
2.1 

31 

7 
8 

9 

15  563 

16  1.6 

16    6.0 

IS  59.1 

16     3.9 
16    7.8 

58  22.9 
58  42.6 

58  58.7 

+0.90 
0.75 
0.60 

58  33.2 

58  51.1 

59  5-3 

+0.82 
0.67 
0.52 

3  24.3 

4  207 

5  15-2 

2.38 
2.31 

2.23 

4.1 
51 

6.1 

ID 
XI 
12 

16    9.4 
16  11.6 
16  12.4 

16  10.6 
16  12.2 
16  12.2 

59  ii.i 

59  I9-I 
59  22.2 

+0.43 

+0.24 

0.00 

59  15-6 
59  21.4 
59  21.4 

+0-33 
+0.13 

-0.13 

6    7.6 

6  58.6 

7  48.7 

2-X5 

2.10 
2.09 

7.1 
8.1 

9.1 

13 
14 
15 

16  11.5 
16    8.6 

16    3.5 

16  10.3 
16    6.4 
16    0.2 

59  X8.9 
59     8.3 
58  49.7 

-0.28 
0.61 
0.94 

59  14-6 
59    0.0 
58  37-4 

-0.44 
0.78 

X.IO 

8  39-1 

9  30.5 
10  23.5 

2.12 
2.17 
2.25 

IO.I 

II.I 

I2.I 

i6 

17 
i8 

15  56.3 
15  47-3 
15  36.9 

15  52.0 
15  42.2 
15  31.4 

58  23.2 
57  49-8 
57  1 1.7 

-1.26 

X.50 
X.65 

58     7.2 
57  31-2 
56  51.6 

-1.39 

X.59 

X.68 

XI  18.2 

12  13.9 

13  9.5 

2.31 

2-33 
2.29 

I3-I 

I4.I 

I5-I 

19 

20 
21 

15  25-9 
15  15-3 
15    5-5 

IS  20.4 
15  10.2 

15     1-3 

56  31-4 
55  52.0 
55  16.4 

-X.68 
1.58 
1.36 

56  1 1.4 
55  33-6 
55    0.9 

— X.64 
1.48 
X.22 

14  3.7 
H  55.4 

15  44-0 

2.21 

2.09 
1.96 

16.1 
17.1 
18.1 

22 

23 
24 

14  57-5 
14  518 
14  48.7 

14  54-3 
14  49.9 

14  48.2 

54  47.2 
54  26.1 

54  H-9 

-X.05 

0.68 

-0.25 

54  35-5 
54  19-2 
54  13.1 

-0.88 

0.46 

-0.03 

16  29.7 

17  13.1 

17  54-7 

1.85 
1.76 
1.71 

19.1 
20.1 
21. 1 

25 

26 

27 

14  48.5 
14  51.1 

14  56.6 

14  49-S 

14  53-5 

15  0-2 

54  H-o 
54  23.8 

54  43-7 

+0.19 
0.62 
1.03 

54  17.6 
54  32.5 
54  57.1 

+0.40 
0.83 
X.20 

x8  35.7 
19  16.9 

19  59.3 

X.70 
X.74 
1.81 

22.1 
23.1 
24.1 

28 

1  29 

30 

15    4-4 
15  14.2 

15  35.3 

15     9-1 
15  19-6 
15  3I.O 

55  12.5 

55  48.5 

56  29.1 

+X.36 
1.61 

x-74 

55  29.8 

56  8.4 
56  50-2 

+1.50 
X.69 

X.76 

20  44.0 

21  31.8 

22  23.2 

1.92 
2.06 

2.22 

25-1 
26.1 

27.1 

31 

1 

15  36-8 

15  42.4 

57  "-3 

+1-75 

57  32.1 

+X.70 

23  18.2 

2.36 

28.1 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right 
Ascension. 


Diff.for 
z  Minute. 


Declination. 


DHL  for 
I  Minate. 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 


O 

I 
3 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
23 

23 

24 


WEDNESDAY  i. 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
X4 
14 
14 
X4 
14 
X4 
14 
14 
14 
14 


h  m 
2  52 
2  54 

2    56 

2   58 
O 


2 

4 
6 

8 

10 

12 

14 
16 

18 

20 

23 

24 

26 

28 
30 
32 

34 
36 

38 


41 

43 

45 

47 

49 

51 

53 

55 

57 
o 

3 

4 
6 

8 

10 

13 

15 

17 

19 
31 

23 

25 
38 

30 

32 


a 

a 

14.12 

1.9797 

13-02 

X.9838 

12.17 

1.9879 

".57 

i.99a« 

11.22 

1.9963 

II.I2 

3.0004 

11.27 

a.  0047 

11.68 

a. 0090 

12.35 

a.  0134 

13.29 

3.0x78 

14.49 

a. 0223 

15.96 

3.os68 

17.70 

a.  03x3 

19.71 

a.  0358 

21.99 

3.0403 

24.55 

3.0450 

27.39 

a.  0497 

30.51 

a.0543 

33.91 

a.059x 

37.60 

8.0639 

41.58 

8.0687 

45.84 

••0735 

50.40 

3.0784 

55.25 

3.0833 

o 
o 
I 

I 
I 
I 
I 
I 

2 
2 
2 


39 

50 

I 

12 
23 

33 

44 

55 
6 

16 
27 


2  38 
2  48 

2  59 
9 
19 
30 
40 

50 

o 

10 

20 

30 
40 


II. 6 

12.4 

10.8 

6*9 

0.6 

51.7 
40.3 
26.2 

9.5 
50.0 

27.7 

2.5 

34.4 

3.3 
29.2 

51-9 

".5 
27.9 

40.9 

50.6 

56.8 

59.5 
58.7 
54.3 


THURSDAY  2. 


0.39 

3.0888 

S.I 

5.83 

3.0931 

11.56 

3. 0980 

17.59 

3.X03Z 

23.93 

8.Z08X 

30.56 

S.XI3I 

37.50 

3.XI83 

44-74 

3.xa33 

52.29 

a.x^ 

1 

0.14 

t.x334 

I 

8.30 

3.1386 

16.77 

t.x437 

T 

35.54 

3.1488 

T 

34.63 

•.154X 

44.03 

a.zs9S 

53.74 

3.X644 

3.76 

3.Z696 

14.09 

3.Z748 

24.73 

3.Z800 

35.69 

a.x833 

46.96 

3. 190s 

58-55 

3.Z958 

10.45 

3.3009 

32.66 

3.ao6x 

35.18 

t.8ZZ3 

S.I 

4 

5 

5 

5 

5 

5 

5 

5 
6 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 
8 

8 

8 

8 


50  46.1 

0  34.2 
10  18.4 

19  58.7 

29  35.1 

39  7.5 

48  35.7 

57  59.8 

7  19.7 

16  35.2 

25  46.4 

34  53.1 

43  55-3 

52  53.0 

1  46.0 

10  34.3 
17.9 
56.6 

36  30-4 

44  59.2 

53  22.9 
I  41.5 
9  55.0 

18  3.2 

a6  6.1 


19 
27 


ZZ.033 
X0.993 
10.954 
X0.9X5 
X0.873 
Z0.831 
Z0.788 

10.743 
Z0.698 

10.653 
X0.604 
X0.556 

10.507 
10.457 
Z0.40S 

10.353 
X0.300 
10.245 
X0.189 

xo.x3a 
zo.q74 
XO.0X6 

9*957 
9.89s 


9.833 
9.769 
9.704 
9.639 
9.573 
9-505 
9.436 
9.367 
9.395 
9.333 

0.149 
9.074 

8*999 

8.9*3 
8.844 
8.766 
8.686 
8.604 
8.332 
8.438 

8*353 

8.368 
8.x8z 
8.093 
8.003 


Hoar, 


Right 
AacensioQ. 


Diff.  for 
I  Minate. 


DeclinatioiL 


Diff.  for 
X  Minute. 


FRIDAY  3. 


o 

I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 

18 

19 
20 

21 

32 
23 


O 

I 
3 

3 

4 

5 
6 

7 
8 

9 
10 

II 

13 
13 

14 

15 
z6 

X7 
z8 

19 
30 

31 
33 

23 

24 


h 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


m 
32 
34 
37 
39 
41 
43 
45 
48 
50 
52 
54 
57 
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103 

52  30 

349s 

Saturn 

W. 

83  23  51 

2303 

85    9  48 

9303 

86  55  45 

230X 

88 

41  43 

230X 

a  Aquila 

W. 

48  55  56 

3x3s 

50  23  23 

3090 

51  51  45 

3050 

53 

20  56 

30x5 

a  Arietis 

E. 

50  30  53 

33x5 

48  45  16 

«SX7 

46  59  41 

2320 

45 

14  10 

2322 

Aldebaran 

E. 

83  27  54 

S998 

81  41  52 

2298 

79  55  50 

2298 

78 

9  47 

2298 

13 

Saturn 

W. 

97  31  28 

2304 

99  17  22 

2306 

lox    3  13 

3307 

102 

49    2 

8309 

a  Aquilae 

W. 

60  56  30 

2884 

62  29    9 

2866 

64    2  II 

8850 

65' 

35  34 

2836 

a  Arietis 

E. 

36  28     I 

2350 

34  43  14 

2358 

32  58  39 

2366 

31 

14  19 

2382 

Aldebaran 

E. 

69  19  48 

23<H 

67  33  54 

2307 

65  48    4 

2309 

64 

2  17 

23x2 

Pollux 

E. 

XIX    9  47 

8337 

109  24  41 

3337 

X07  39  36 

8337 

X05 

54  31 

8339 

H 

a  Aquilae 

W. 

73  26  17 

•791 

75    0  57 

2787 

76  35  42 

•784 

78 

10  31 

2782 

Fomalhaut 

W. 

48  17  57 

3189 

49  44  19 

3x47 

51  XI  32 

3XXO 

52 

39  30 

3076 

Aldebaran 

E. 

55  14  42 

3333 

53  29  31 

3339 

5x  44  28 

3346 

49 

59  35 

8353 

Pollux 

£. 

97    9  39 

2349 

95  24  51 

«S3 

93  40    8 

•357 

91 

55  31 

836X 

15 

a  Aquilae 

W. 

86    4  42 

<79> 

87  39  21 

9796 

89  13  54 

•803 

90 

48  18 

86X0 

Fomalhaut 

W. 

60    7  59 

ages 

61  38  56 

•950 

63  10  12 

3938 

64 

41  43 

2928 

a  Pegasi 

W. 

38  21  17 

2687 

39  58  15 

2666 

41  35  40 

8651 

43 

13  26 

2640 

Aldebaran 

£. 

41  18    0 

•398 

39  34  23 

24x0 

37  51     2 

8433 

36 

8    0 

3437 

Pollux 

E. 

83  14  12 

2389 

81  30  22 

3397 

79  46  43 

2404 

78 

3  14 

84" 

x6 

a  Aquilae 

W. 

98  37  23 

2866 

100  10  26 

tSSo 

lOI    43    IX 

389s 

X03 

15  36 

29x2 

Fomalhaut 

W. 

72  21  33 

9907 

73  53  43 

«9«)B 

75  25  52 

2909 

76 

57  59 

2912 

a  Pegasi 

W. 

51  25  14 

26x2 

53     3  53 

t6zx 

54  42  33 

26xt 

56 

21    12 

86x4 

Pollux 

E. 

69  28  56 

2460 

67  46  46 

•471 

66    4  52 

2482 

64 

23    14 

3494 

Regulus 

E. 

X06  X5    7 

24x2 

104  31  50 

34«3 

X02  48  46 

84SX 

lOI 

5  55 

■440 

17 

Fomalhaut 

W. 

84  37    7 

S94S 

86     8  29 

3955 

87  39  38 

8965 

89 

XO  34 

8977 

a  Pegasi 

W. 

64  33  17 

2^8 

66  XI  20 

2646 

67  49  12 

8655 

69 

26  53 

3663 

PoUux 

E. 

55  59  28 

2562 

54  19  41 

3578 

52  40  16 

8S94 

51 

I  13 

9610 

Regulus 

£. 

92  35  13 

9494 

90  53  5X 

•505 

89  12  45 

3317 

87 

31  56 

8539 

x8 

Fomalhaut 

W. 

96  41  II 

3050 

98    XO   22 

3067 

99  39  12 

3085 

xox 

7  40 

3x04 

a  Pegasi 

W. 

77  32  12 

8713 

79    8  34 

2725 

80  44  40 

8738 

82 

20  30 

8730 

a  Arietis 

W. 

33  58  20 

2636 

35  35  59 

2663 

37  13  29 

2670 

38 

50  49 

2678 

Pollux 

E. 

42  51  58 

2707 

41  X5  27 

3739 

39  39  25 

8753 

38 

3  54 

2778 

Regulus 

E. 

79  12    7 

8S93 

77  33     3 

2607 

75  54  17 

2621 

74 

15  50 

•634 

19 

a  Pegasi 

W. 

90  15  28 

28x6 

91  49  35 

2830 

93  23  24 

884s 

94 

56  54 

2859 

a  Arietis 

W. 

46    54    20 

2730 

48  30  20 

3742 

50    6    4 

3753 

51 

41  33 

87«5 

Regulus 

£. 

66    8  IS 

t704 

64  31  41 

27x9 

62  55  27 

3734 

6x 

19  32 

i748 
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■• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

. 

ij 

P.L. 

P.L. 

P.L. 

P.L. 

M 

og 

Name  and  Direedoii   1 

Midnight 

of 

XVh. 

of 

'   XVIIIh. 

of 

XXI»- 

of 

of  Object 

Dift 

Diff. 

DHL 

Di£ 

•     »     « 

•      »      « 

•      ff      « 

•          §       m 

zx 

SUH 

W. 

108  52     z 

•596 

zzo  3Z     z 

•596 

zza  zo    a 

3594 

"3  49     5 

3S9S 

Venus 

w. 

94  23     4 

3873 

96    0  22 

8070 

97  37  42 

8669 

99  15    4 

8668 

Mars 

w. 

92     3  38 

350X 

93  44  50 

3500 

95  26    3 

3499 

97     7  18 

3497 

Saturn 

w. 

76  20  20 

8307 

78    6  10 

3305 

79  52     2 

3304 

81  37  56 

2303 

a  Aquilae 

w. 

43  17     I 

3370 

44  39  52 

3300 

46    4    4 

3238 

47  29  28 

3184 

a  Arietis 

E. 

57  33  40 

S3XX 

55  47  57 

33x1 

54    2  Z4 

33x3 

52  z6  33 

33x3 

Aldebaran 

E. 

90  31  49 

•30S 

88  45  53 

330Z 

86  59  55 

3300 

85  13  55 

««9 

Z2 

Sun 

W. 

laa    4  34 

3593 

123  43  40 

•593 

125  22  46 

3593 

Z27     z  5z 

3595 

Mars 

W. 

105  33  50 

3496 

107  15     9 

3496 

108  56  28 

3497 

zio  37  46 

3497 

Saturn 

W. 

90  27  4Z 

«30z 

92  Z3  39 

3303 

93  59  36 

3308 

95  45  33 

3303 

a  Aquilae 

W. 

54  50  50 

3983 

56   2Z    24 

3954 

57  52  35 

8988 

59  24  z8 

3905 

a  Arietis 

E. 

43  a8  43 

3336 

4Z  43  22 

3331 

39  58     7 

3336 

38  13     0 

3343 

Aldebaran 

E. 

76  23  45 

3398 

74  37  43 

3300 

72  51  43 

33CO 

71     5  44 

33O8 

13 

Saturn 

W. 

104  34  48 

33" 

106  20  31 

•314 

Z08    6  zo 

33x7 

Z09  5z  45 

338O 

a  Aquilae 

W. 

67     9  15 

2824 

68  43  12 

8813 

70  Z7  23 

8805 

71  51  45 

•797 

a  Arietis 

E. 

29  30  z8 

3396 

27  46  38 

8413 

26    3  22 

3433 

24  20  35 

3457 

Aldebaran 

E. 

6a  16  35 

83x5 

60  30  58 

•3x9 

58  45  26 

3334 

57    0     z 

3338 

PoUux 

E. 

104    9  a8 

S339 

loa  24  26 

3343 

zoo  39  27 

3344 

98  54  31 

•346 

14 

a  Aquilae 

W. 

79  45  «3 

3783 

81  20  Z5 

3763 

82  55    7 

3783 

84  29  57 

3787 

Fomalhaut 

W. 

54    8    9 

3047 

55  37  23 

3088 

57    7    9 

3000 

58  37  22 

8981 

• 

Aldebaran 

E. 

48  Z4  52 

3360 

46  30  ao 

3368 

44  46    0 

3378 

43     I  53 

2387 

Pollux 

E. 

90  zz    0 

8366 

88  26  36 

357X 

86  42  Z9 

3377 

84  58  zz 

3383 

15 

a  Aquilae 

W. 

92  22  33 

3819 

93  56  36 

3839 

95  30  26 

8B40 

97    4    a 

3853 

Fomalhaut 

W. 

66  Z3  26 

3930 

67  45  19 

39x5 

69  Z7  Z9 

89X1 

70  49  24 

3908 

a  Pegasi 

W. 

44  51  27 

3630 

46  29  41 

36S8 

48     8     6. 

36x7 

49  46  38 

86x4 

Aldebaran 

E, 

34  25  18 

3433 

32  42  58 

•470 

31     I     3 

3489 

29  19  35 

33x0 

PoUuz 

E. 

76  19  57 

S43X 

74  36  52 

•430 

72  54    0 

3439 

7z   zz  2Z 

•A9 

16 

a  Aquilae 

W. 

104  47  40 

3930 

106  Z9  2Z 

3950 

107  50  37 

3970 

109    21    27 

3993 

Fomalhaut 

W. 

78  30     3 

4pi6 

80      2      Z 

8988 

81  33  52 

3939 

83     5  34 

3936 

a  Pegasi 

W. 

57  59  48 

3617 

59  38  20 

•6SX 

61  16  46 

3636 

62  55     5 

8633 

Polhix 

E. 

62  41  52 

3507 

6z     0  48 

8530 

59  20     2 

3533 

57  39  35 

3548 

Regulus 

E. 

99  23  17 

3450 

97  40  54 

S460 

95  58  45 

8471 

94  16  5z 

,348a 

17 

Fomalhaut 

W. 

90  4Z  15 

•990 

92  zi  40 

3003 

93  41  49 

3018 

95  "  40 

3034 

a  Pegasi 

W. 

71     4  23 

3G73 

72  41  40 

868x 

74  18  45 

8693 

75  55  36 

3703 

Pollux 

E. 

49  22  32 

36a8 

47  44  15 

2647 

46     6  24 

8666 

44  28  58 

3683 

Regulus 

E. 

85  51  23 

•343 

84  ZI     8 

•554 

82  3z  zo 

35^ 

80  51  30 

•580 

z8 

Fomalhaut 

W. 

102  35  45 

3X34 

Z04     3  26 

3x45 

105  30  4Z 

3x67 

Z06  57  30 

3x88 

a  Pegasi 

W. 

83  56     4 

37^ 

85  31  21 

3775 

87     6  21 

3789 

88  41     3 

8803 

a  Arietis 

W. 

40  27  58 

3G88 

42     4  54 

3698 

43  41  37 

8708 

45  18     6 

37x9 

Pollux 

E. 

36  28  57 

8B05 

34  54  35 

3833 

33  20  50 

8864 

31  47  45 

2898 

Regulus 

E. 

72  37  41 

3648 

70  59  51 

86G8 

69  22  20 

8676 

67  45     8 

3690 

<9 

a  Pegasi 

W. 

96  30     6 

■873 

98     2  59 

8887 

99  35  34 

8908 

zoz    7  50 

3918 

a  Arietis 

W. 

53  16  47 

3777 

54  51  45 

3789 

56  26  27 

380Z 

58    0  53 

8813 

Regulus 

E. 

59  43  56 

3763 

58     8  39 

3777 

56  33  41 

^93 

54  59     2 

•807 
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GREENWICH  MEAN  TIME. 

• 

« 

LUNAR  DISTANCSa 

Day  of  Hhm 
Month. 

Name  and  Direction 
of  Object 

Noon. 

.P.L. 

of 
Diff. 

Illk. 

P.L. 

of 
Dift 

Vlh. 

F.L 

of 
DHL 

IXIi. 

P.L 

of 

DHL 

• 

ff        m 

•       ff       « 

•               m 

•        §        m 

ao 

a  Pegasi 
a  Arietis 
Aldebaran 
Regulus 
Spica 

W. 
W. 
W. 
E. 
E. 

X02 

59 

26 

53 
X07 

39  46 
35     4 
55  20 

24  43 
19  X7 

9933 
a8a6 
0934 
aSaz 
8795 

104  IX  23 
61     8  58 
28  27    8 

51  50  42 

105  44  43 

•948 
3838 

3936 

3835 

aBo8 

X05  42  4X 
62  42  37 
29  58  54 
50  17    0 

104  xo  26 

tafiB 

0850 
3938 
8850 

983X 

107    13    40 
64    16       0 

31  30  37 

48  43  37 

102  36  26 

•979 

393X 
flSSs 

•894 

2X'. 

a  Arietis 

Aldebaran 

Regulus 

Spica 

Sun 

W. 
W. 
E. 
E. 
E. 

71 
39 
41 
94 
131 

59     5 

7  43 
I  23 

50  30 
26    7 

agao 
0963 

■938 
8896 

30B7 

73  30  58 

40  38  44 

39  29  52 

93  18     6 

130     X  17 

3939 

•969 

3933 
3908 
3380 

75    2  36 
42    9  35 

37  58  39 

91  45  57 
X28  36  4a 

4943 
«977 
•967 
99x9 
3^ 

76  34    0 
43  40  17 
36  27  45 
90  14    2 
Z27  12  ax 

«S4 

1984 
•98X 

«90 

3909 

22 

a  Arietis 
Aldebaran 
Spica 
Sun 

W. 
W. 
E. 
E. 

84 

51 

82 

120 

7  48 
II  23 

37  49 
13  54 

3003 

9W3 
fl98x 
S3S8 

85  37  57 

52  41     7 

81     7  12 

118  50  49 

90zt 
3030 

9989 

3968 

87    7  55 

54  xo  43 

79  36  46 
XI7  a7  56 

9030 

9037 
1998 

9377 

88  37  43 

55  40  xo 

78    6  3X 

X16     5  13 

9009 
3043 
9007 
3386 

23 

a  Arietis 
Aldebaran 
Spica 
Sun 

W. 

W. 
E. 
E. 

96    4  15 

63     5  27 

70  37  43 
log  14     3 

3065 
3073 

30(8 

34^3 

97  33     8 

64  34     9 
69     8  22 

107  52  13 

3070 

3078 
304JB 

3431 

99     z  54 

66  2  45 

67  39    9 
io6  30  31 

3076 
3083 

9099 

9436 

100  30  33 
67  31  x6 
66  10    2 

X05    8  55 

9QBx 

90^ 
9099 
944X 

24 

Aldebaran 
Pollux 
Spica 
Sun 

W. 
W. 
E. 
E. 

74 
33 

58 
98 

52  46 
42   10 

45  49 
22  II 

3XOZ 
Sa6x 

3076 
S4S9 

76  20  55 

35     7     7 
57  17  10 
97     I     X 

310a 
3348 
3078 
3463 

77  49    a 
36  32  19 

55  48  34 
95  39  54 

9ZQ4 
9«97 
3079 
34^ 

79  17    7 

37  57  44 

54  19  59 
94  x8  48 

9X0( 

9061 

9464 

25 

• 

Aldebaran 
Pollux 
Spica 
Sun 

W. 

W. 
E. 
E. 

86 

•45 
46 

87 

37  34 

7  24 

57  15 

33  24 

Szoo 
3x88 

3079 
34«o 

88     5  44 
46  33  48 
45  28  40 
86  12  15 

3098 
3x79 
3078 
3498 

89  33  56 

48      0  22 

44    0    3 
84  51     4 

9096 

9x73 
3075 
3433 

9Z    a  zx 

49  27    4 
42  31  23 
83  29  50 

9090 

9x64 
9079 
943a 

26 

Aldebaran 
Pollux 
Spica 
Sun 

W. 
W. 
E. 
E. 

98 
56 

35 

76 

24  34 

42  57 

7     6 

42  29 

3oyo 

3x«4 
3053 
3437 

99  53  20 
58  10  37 

33  37  59 
75  20  43 

9009 
3"3 

3048 
94>o 

XOZ   22    12 

59  38  28 
3a    8  46 
73  58  49 

9099 
3x07 
3049 

94x4 

X02  51  12 
61     6  29 
30  39  26 
72  36  48 

9053 

9097 
9098 

9406 

27 

Pollux 

Regulus 

Sun 

W. 
W. 
E. 

68 

31 
65 

29  30 
27  29 

44  21 

3048 
30*8 
3361 

69  58  43 
32  56  42 
64  21  20 

3098 
3094 
3331 

71  a8    9 
34  26  13 
62  58    7 

9036 

90x9 
9999 

72  57  49 
35  56     2 
61  34  4X 

9019 
9009 
9919 

28 

Pollux 

Regulus 

Sun 

W. 
W. 
E. 

80 

43 
54 

29  44 
29  32 

34  13 

99SS 
3955 
3368 

82    0  53 

45     I     7 
53     9  24 

«943 

3930 

3334 

83  32  17 
46  33    0 

51  44  19 

a990 
3906 
3343 

85    3  58 
48     5  XX 

50  x8  59« 

•917 
389X 

93«7 

29 

Pollux 

Regulus 

Sun 

W. 

W. 
E. 

92 
55 
43 

46  31 

50  45 

8     6 

3851 
S819 
3«35 

94  19  53 
57  24  48 
41  41     3 

•837 
3604 
3x40 

95  53  33 
58  59  IX 
40  13  42 

«B33 

3789 
9X«5 

97  27  3X 
60  33  53 

38  46    3 

38x0 

•774 
31  XO 

30 

Pollux 

Regulus 

Sun 

W. 
W. 

105 
68 

31 

21  46 

32   19 
23     6 

3748 
3699 

3033 

106  57  30 
70     9     0 

29  53  34 

1739 

368s 

30x7 

108  33  32 
71  46    0 
28  23  42 

«ri5 
3670 

3003 

xio    9  52 
73  23  20 
26  53  32 

•Toa 

0635 
0986 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCSa 

Day  of  th« 
Month. 

Name  and  Direction 
Of  Object 

Midnight 

P.L. 

of 

DifC 

XVh. 

P.L. 

of 

Dift 

XVIIIix. 

P.L. 

of 
DHL 

XXIb. 

P.L. 

of 
Di& 

•     i     » 

•       »      « 

•      »      « 

•       t       m 

20 

a  Pegasi 
a  Arietis 
Aldebaran 
Regulus 
Spica 

W. 
W. 

w, 

E. 
£. 

108  44  19 
65  49     8 
33     2  16 
47  10  33 

loi     2  42 

9994 
a874 
9936 
8R80 

•B47 

no  14  39 
67  22    0 

34  33  49 
45  37  48 
99  29  15 

30x0 
9886 

^942 
•894 
«8S9 

'"  44  39 
68  54  37 
36     5  15 
44    5  21 

97  56    4 

3086 
3898 

3948 
2909 

3873 

ZZ3    Z4  20 

70   26   58 

37  36  33 
42  33  13 
96  23    9 

yH» 
3909 

0934 
3933 
3884 

21 

a  Arietis 

Aldebaran 

Regulus 

Spica 

Sum 

W. 
W. 
E. 
£. 
E. 

78     5  " 
45  10  50 

34  57     9 
88  42  21 

125  48  13 

>9fi4 
9993 

3997 
994Z 
33X5 

79  36    9 
46  41  13 

33  26  53 

87  10  54 

124  24  19 

4974 
3000 

30XS 

AMI 

93>6 

8z     6  54 
48  II  26 

31  56  56 

85  39  40 
123    0  38 

984 
3006 
3099 
396Z 
3338 

82  37  27 

49  41  29 
30  27  19 

84    8  38 

Z2Z   37    ZO 

3013 
3043 

997X 
3348 

22 

a  Arietis 
Aldebaran 
Spica 
Sum 

W. 
W. 
£• 
£. 

90      7   20 

57     9  29 
76  36  27 

114  42  41 

3Q37 
3050 

3014 

3SM 

91  36  47 

58  38  40 

75     6  32 
113  20  18 

3044 
3056 

3083 
34Q3 

93    6     5 

60     7  43 

73  36  47 

III  58     5 

3QS3 

3063 
308O 
34x0 

94  35  14 

6z  36  38 

72    7  " 
zzo  36    0 

3058 
3068 
3036 
34x7 

23 

a  Arietis 

Aldebaran 

Spica 

Sun 

W. 

W, 
E. 
E. 

loi  59     <5 
68  59  42 

64  41      2 

103  47  25 

3085 
3090 

3063 

3446 

103  27  34 
70  28    4 

63   12     7 
102  26     0 

3090 
3094 

S4SO 

104  55  56 
71  56  21 

61  43  17 

zoi    4  40 

3093 

3096 
3070 

34S4 

zo6  24  Z4 
73  24  35 
60  14  31 
99  43  24 

3097 
3099 

3073 
3458 

24 

Aldebaran 
Pollux 
Spica 
Sun 

W, 
W. 
E. 
E. 

80  45  12 
39  23  20 
52  51  26 
92  57  44 

3x05 
3W> 

3081 
3464 

82  13  z6 

40  49     6 

51  22  53 

•91  36  40 

3x04 

3310 
3082 

34^4 

83   41    21 

42  15    3 
49  54  21 
90  Z5  36 

3x03 

32P3 
308Z 

3463 

85    9  27 

43  41     9 
48  25  48 

88  54  31 

3X08 

3x95 

So8x 
3483 

25 

Aldebaran 
Pollux 
Spica 
Sun 

W, 
W. 

E. 
E. 

92  30  30 

50  53  56 
41     2  40 
82     8  32 

3089 

3x57 
3070 

3448 

93  58  53 
52  20  57 

39  33  54 
80  47  10 

3085 

3x49 
3066 

3443 

95  27  2z 
53  48     7 
38     5     3 
79  25  42 

3080 

3x41 
3062 
3438 

96  55  55 
55  15  27 
36  36    7 
78    4    9 

3078 
3x33 
3058 
3433 

26 

Aldebaran 

Pollux 

Spica 

Sun 

W. 
W. 
E. 
E. 

104  20  21 
62  34  42 
29  10    0 

71  M  38 

3045 
30R8 

3032 

3398 

105  49  38 
64     3     6 
27  40  27 
69  52  19 

3P38 
3078 
3026 
3389 

Z07  19    4 

65  31  42 
26  10  46 

68  29  50 

3030 
3069 

3030 
3380 

Z08  48  40 
67    0  30 
24  40  58 
67    7  zz 

3089 
3059 

30X3 
3S7S 

27 

Pollux 
Regulus 

Sun 

W. 
W, 
E. 

74  27  43 
37  26     9 
60  I  z     3 

3004 
299Z 
33x7 

75  57  51 
38  56  33 
58  47  " 

3993 

9977 
3306 

77  28  14 
40  27  X5 
57  23     6 

398Z 
2962 
3294 

78  58  51 
41  58  15 
55  58  47 

i988 

9949 
398X 

28 

Pollux 
Regulus 

Sun 

W, 
W. 
E. 

86  35  55 

49  37  41 
48  53  22 

•904 
8877 

32x4 

88    8    9 
51  10  29 
47  27  29 

3891 
38^ 
3x99 

89  40  39 
52  43  35 
46     z  Z9 

2878 
3848 
3x84 

91  13  26 
54  17     I 
44  34  51 

9864 
3834 
3x70 

29 

Pollux 

Regulus 

Sun 

W. 
W. 
E, 

99     I  46 
62     8  55 

37  18     5 

2796 
3760 

3094 

100  36  19 
63  44  16 

35  49  48 

2782 
2744 
3079 

102  II  10 

65  19  57 
34  21  Z3 

2769 
3729 

3064 

103  46  19 
66  55  58 
32  52  19 

9735 
3714 

3048 

30 

Pollux 

Regulus 

Sun 

W, 

W. 
E, 

III  46  29 

75     I     0 
25  23     2 

8689 
9640 

a97X 

113  23  23 
76  39     0 
23  52  13 

2677 
2626 
3956 

115    0  34 
78  Z7  20 
22  2Z     5 

3665 

96X3 
«94X 

zz6  38     z 

79  55  59 
20  49  38 

9659 

•597 
«9l6 
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Frid. 
Sat 

• 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SC/N. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SCTN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 
SC/N. 

Mon. 


4 

a 

o 

I 

o 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascension. 


h   m   a 

6  29  38.10 

6  33  57-73 
6  38  17.99 

6  42  38.85 
6  47  0.27 
6  51  22.22 

6  55  44-69 

7  o  7.64 
7  4  31-03 

7  8  54.84 

7  13  1904 
7  17  4360 

7  22  8.49 
7  26  33.69 

7  30  59-15 

7  35  24.86 

7  39  5078 
7  44  16.89 

7  48  43.16 

7  53  9.55 

7  57  36.04 

8  2  2.59 
8  6  29.18 
8  10  55.76 

8  15  22.32 
8  19  48.81 
8  24  15.20 

8  28  41.44 
8  33  7-51 

8  37  33-37 
8  41  58.98 


18  46  24.31 


Diff.for 
I  Hoar. 


NoTKr-The  mean  time  of  semidiame 


a 
0.805 

0.832 

0.857 

0.88  X 
0.904 
0.925 

0.946 
0.965 
0.983 


.000 
.oz6 
.030 

•043 

•055 
.066 

-075 
.084 

.091 

.097 
.102 
.105 

.107 
.108 
.107 

.105 
.101 
.096 

.090 
.082 
.072 
.061 

.049 


-Apparent 
Declination. 


S.  21  49  38.6 

21  58  44.4 

22  7  24.8 

22  15  39.6 
22  23  28.3 
22  30  50.9 

22  37  47.1 
22  44  16.6 
22  50  19.4 

22  55  55.0 

23  I    3-5 

23  544.6 

23  9  58.2 
23  13  44.2 
23  17    2.3 

23  19  52.6 
23  22  14.8 
23  24    9.0 

23  25  35-0 
23  26  32.8 

23  27    2.2 

23  27  3-4 
23  26  36.2 

23  25  40.7 

23  24  16.9 
23  22  24.8 
23  20    4.5 

23  17  15-9 

23  13  59-3 
23  10  14.7 

23    6    2.2 
S.  23    1  22.2 


DULtor 
z  Hoar. 


-23.26 
22.2Z 
2Z.Z5 

—20.07 
18.98 
17.88 

-16.78 
15.67 
14-55 

-13.42 
12.28 

ZZ.Z4 

~  9-99 
8.84 

7.68 

-  6.52 

5.34 
4.17 

-  a.99 
z.8z 

-  0.64 

+  0-54 
Z.72 

2.90 

4-  4.08 
5-26 
6.43 

4-  7-6o 

8.77 

9.94 

XX.  zo 


Semi- 
diameter. 


6 

6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 
6 


5-91 
6.06 

6.21 

6.35 
6.49 

6.63 

6.76 
6.89 
7.01 

7-13 

7-25 
7.36 

7.46 

7.56 
7.66 

7.75 
7.83 
7.90 

7-97 
8.03 
8.09 

8.14 
8.18 
8.22 

8.26 
8.29 
8.31 

8.33 

8.35 
8.36 

8.37 


+Z2.25       16    18.38 


Sidereal 
Time  of 

Semi- 
diameter 
Passing 
Meridiaa 


a 
70.27 

70.36 

70.44 

70.52 
70.60 
70.67 

70.74 
70.81 
70.87 

70.93 
70.98 

71,03 

71.07 
71. II 
71.14 

71.17 
71.20 

71.23 

71.25 
71.26 

71.27 

71.27 
71.27 
71.26 

71.25 
71.24 
71.22 

71.20 

71.17 
71.14 

71.10 
71.06 


BqnatioiiQf 
Time, 
to  be 

Sabtracted 
from 


Added  to 

Apparent 

Time. 


m       a 
10  50.27 

10   27.26 

10      3.63 

9  3940 
9  14.60 

8  49.27 

8  23.43 
7  57.12 
7  30.36 

7  3-17 
6  35.61 

6    7.68 

5  39.43 
5  10.87 

4  42.04 

4  "97 

3  43-69 
3  14.22 

2  44-59 
2  14.84 

I  44.99 

I  15.07 

o  45-13 
o  15.18 


o  14.74 

o  44.58 

I  14.33 

X  43.94 

2  13.37 

2  42.59 

3  "-56 


Diftfor 
z  Hoar. 


0.945 
0.97  z 
0.997 


•02Z 
.044 
.065 

.086 
.105 
.Z22 

.Z39 
.Z56 
.17Z 

.Z84 
.Z96 
•206 

.az5 

.224 
.231 

.237 
.242 

•245 

.247 
.248 
.247 

.245 
•242 

.237 

.230 
.222 

.2Z2 

.20Z 


3  40.26      Z.189 


ir  passing  may  be  found  by  aubtraeting  o*.z9  firom  the  aidereal  tim\ 
The  siRn  -^  prefixed  to  the  hourly  chanKe  of  declination  indicatea  that  south  declinationa  are  inoreaaiBgt 
The  sign  -f  indicates  that  south  declinationa  are  decreaaiug- 
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1 

i 

1 

1 

1 

1 

THE  SUN'S 

Bqnation  of 

Time, 

to  be 

Added  to 

DUttot 
z  Hour. 

Sidereal 

Time, 

or 

RiRht  Ascension ' 

of 

MeanSnn. 

ApparoDt 
Right  AaceniioD. 

DUE.  for 
X  Hour. 

Apparent 
Declination. 

Di&for 
z  Hoar. 

Subtracted 

tronk 
MeanTlma 

Frid. 

Sat. 

SUN. 

I 

2 

3 

h     m       • 
16   29  40.05 

16  33   59.62 

16   38   19.81 

a 
ZO.802 

ZO.828 

ZO.854 

S.2X    49  42.7 

21  58   48.3 

22  7   28.3 

m 
-23.25 
22.20 
2Z.Z4 

m        a 
10  50.11 

10  27.10 

10      3.46 

• 
0.945 

O.97Z 
0.997 

h      m       a 
16  40   30.16 

16  44  26.72 

16  48   23.27 

Mon. 
Tues. 
Wed 

4 

5 
6 

16  42  40.60 
16  47      1.95 
16  51    23.83 

10.878 
XO.90Z 
ia923 

22    15   42.8 
22    23    31.2 
22   30  53.5 

-ao.o6 

18-97 
17.87 

9  39-23 

9  14-44 
8  49.1  X 

Z.02Z 

1.044 
Z.065 

16   52    19.83 

16  56   16.39 

17  0   12.94 

Thur. 

Frid. 

Sat 

7 
8 

9 

16  55   46.22 

17  0      9.09 
17      4  32.41 

10.943 
Z0.962 
ZO.980 

22   37   49.4 
22   44    18.7 
22   50   21.2 

-Z6.77 
Z5.66 

^4-54 

8  23.28 

7  56.97 
7  30.22 

Z.086 
Z.Z06 
Z.Z24 

17      4      9.50 

17     8    6.06 

17    12      2.62 

SUN. 

Mon. 

Tues. 

lO 

II 

13 

17    8  56.13 
17  13  20.25 

17  17  44-73 

Z0.996 

'ZI.OZ2 

ZZ.027 

22   55   56.6 

23     I     4-9 
23    5  45-8 

-Z3.4Z 
Z2.27 
ZZ.Z3 

7    3.04 
6  35-48 
6    7.56 

Z.Z4Z 
Z.Z56 
Z.Z70 

17  15  59.18 

17  19  55-73 
17  23  52.29 

Wed. 
Thur. 
Frid. 

13 
H 
15 

17  22    9.53 
17  26  34.64 
17  31     0.02 

ZZ.040 
ZZ.052 
zz.o6a 

23    9  59.2 

23  13  44-9 
23  17     3.0 

-9.98 
8.83 
7.67 

5  39.32 
5  10.76 

4  41-95 

Z.Z83 

Z.Z95 
Z.206 

17  27  48.85 

17  31  45-41 
17  35  41.96 

Sat 

SUN. 

Mon. 

x6 

17 
i8 

17  35  25-64 

17  39  51-47 
17  44  17.49 

ZZ.07Z 
ZZ.080 
ZZ.087 

23  19  53.0 
23  22  15.2 
23  24    9.2 

-  6.5Z 
5-34 
4- 17 

4  12.89 
3  43-6i 
3  14-15 

Z.2Z6 

Z.224 
Z.23Z 

17  39  38.52 
17  43  35.08 
17  47  31-64 

Tues- 
Wed. 
Thur. 

19 

21 

17  48  43.66 

17  53    9.96 
17  57  36.36 

ZX.093 
zi  098 
zz.zoz 

23  25  35- 1 
23  26  32.8 

23  27     2.2 

-  2.99 
z.8z 

—  a64 

2  44-53 
2  14.79 

I  44.95 

X.237 
Z.242 

1.245 

17  51  28.20 
17  55  24.76 
17  59  21.31 

Frid. 

Sat 

SUN. 

Mon. 
Tues. 
Wed, 

32 

33 

25 
26 

37 

18    2    2.82 
18    6  29.31 
18  10  55.81 

18  15  22.27 
18  19  48.67 
18  24  14.96 

ZZ.Z03 
ZZ.Z04 
ZZ.X03 

zz.zoz 
ZZ.098 

ZZ.093 

23  27     3-4 
23  26  36.2 

23  25  40.7 

23  24  16.9 
23  22  24.9 
23  20    4.6 

+  0.54 
Z.72 
2.90 

+  4.08 
5.26 
6.43 

I  15.05 
0  45.11 

0  15.18 

1.247 
Z.247 

Z.246 
1.245 

Z.24Z 

Z.236 

18     3  17.87 
18     7  14.43 
18  II  10.99 

18  15     7.54 
18  19    4.10 
18  23    0.66 

0  14.73 

0  44-57 

1  14.30 

Thur. 
Frid. 

Sat 
SUN. 

38 
29 
30 

31 

18  28  41.12 
18  33     7.10 
18  37  32.87 

18  41  58.39 

ZZ.086 

z  1.078 
ZZ.069 
XZ.058 

23  17  16.2 

23  13  59-7 
23  10  15.2 

23     6    2.8 

+  7-6o 

8.77 

9-93 
ZZ.09 

1  43-90 

2  13.32 

2  42.53 

3  "-50 

Z.230 

Z.222 
Z.2I2 
Z.20Z 

18  26  57.22 

18  30  5378 

18  34  50.33 
18  38  46.89 

Mon. 

32 

18  46  23.63 

ZZ.045 

S.  23     I  22.8 

+Z2.24 

3  40.18 

z.z88 

18  42  43.45 

The  tig] 
iacre 

nidiameter  for  meat] 
11  —  prefixed  to  the 
asioK  ;  the  sign  -f  i 

1  noon  maj  1 
hourly  chaa 
adicatea  tha 

be  assumed  the  same 
tge  of  decliaation  inc 
Lt  south  declinations 

)  as  that  for 
[icates  that 
are  decreas 

apparent  noon, 
south  decliaati( 
ing. 

ons  are 

Diff.  for  X  Hour, 
+  9-.8565. 
(Table  IIL) 
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a 

o 

a 

« 


I 

2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 
34 

25 
26 

27 

28 
29 

30 
31 

32 


s 


335 
336 

337 

338 
339 
340 

341 
342 

343 

344 
345 
346 

347 

348 

349 

350 
351 
352 

353 
354 
355 

356 
357 
358 

359 
360 

361 

362 

363 
364 
365 

366 


THE  SUN'S 


TRUB  LONGITUDE. 


249 
250 

251 

252 

253 
254 

255 
256 

257 

258 

259 
260 

261 
262 


157 
9.1 

9     3-6 


7 
8 


9  59-1 

0  55-7 

1  52.9 

2  51.0 

3  49-8 

4  49-1 


5  49-1 

6  49.6 

7  506 


8  52.2 

9  54-3 

263  20  56.8 

264  21  59.9 

265  23     3.5 

266  24    7.7 

267  25  12.6 

268  26  18.0 

269  27  24.1 

270  28  30.9 

271  29  38.4 

272  30  46.4 

273  31  55-1 

274  33    4-5 

275  34  14-3 

276  35  24.6 

277  36  35-2 

278  37  46.1 

279  38  57.4 

280  40     8.8 


6  13.3 

7  6.5 

8  0.8 

8  56.2 

9  52.6 

10  49.6 

11  47.6 

12  46.2 

13  45-3 

14  45.2 

15  45-5 

16  46.3 

17  47.7 

18  49.6 

19  52.0 

20  54.9 

21  58.3 

23  2.3 

24  7.0 

25  12.3 

26  18.2 

27  24.8 

28  32.1 

29  39-9 

30  48.5 

31  57-7 

33  7-3 

34  17-4 

35  27.8 

36  38.6 

37  49-7 
39    0.9 


DiiE.  for 
I  Hour. 


52.20 

52-25 
52.29 

52.33 

52.37 
52.40 

52.43 
52.46 

52.49 

52.51 
52.53 
52.56 

52.58 
52.60 
52.62 

52.64 
52.66 
52.69 

52.72 

52.75 
52.77 

52.80 
52.82 
52.85 

52.88 
52.90 
52.92 

52.94 

52.95 
52.96 

52.97 


152.97 


LATTTUDB. 


—  0.25 

—  0.12 
+  0.01 

+  0.15 
0.28 

0.39 
+  0.48 

0-55 
0.58 

+  0.60 

0.57 
0.51 

+  0.44 
0.34 
0.22 

+  0.09 

—  0.04 
0.16 

—  0.28 
0.38 
0.45 

—  0.50 

0.53 
0.52 

-0.47 
0.40 
0.31 

—  0.20 

—  0.07 
-f-  0.06 

0.19 

+  0.32 


Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 


9-9937633 
9.9936972 

9.9936323 

9.9935688 
9.9935067 

99934461 

9-9933872 
9-9933299 
9-9932744 

9.9932208 
9.9931696 
9.9931204 

9.9930737 
9.9930296 
9.9929880 

9-9929492 
9.9929132 

9.9928798 

9.9928494 
9.9928216 
9.9927966 

9.9927741 

9-9927542 
9.9927367 

9.9927213 
9.9927082 
9.9926973 

9.9926883 
9.9926810 
9.9926754 
9.9926718 

9.9926696 


Dill  for 
X  Hoar. 


-27.8 
27.3 
26.8 

-26.2 
25.6 
24.9 

—34.2 

23-5 
22.7 

-2Z.8 

20.9 

19.9 

-X8.9 
X7.8 
16.7 

— X5.6 

M-5 
X3»3 

— Z2.Z 
XX.O 

9-9 

-  8.8 
7.8 
6.8 

-  5-9 
5.0 

-  3-3 
2.6 

X.9 

—  X.2 

-  0.6 


NoRw— Tlio  nunbert  in  column  A  corr— pond  to  th«  tme  eqvinoi  of  tha  date;  la  eolamn  X'  to  the  mean 
eqoinoi  of  January  o'x). 


Mean  Time 

of 

Sidereal  Noon. 


m 


7  18  17.84 
7  14  21,93 
7  10  26.02 

7  6  30.11 
7  2  34.20 
6  58  38.28 

6  54  4237 
6  50  46.46 

6  46  5055 

6  42  54.64 

6  38  58.72 
6  35  2.81 

6  31  6.90 
6  27  10.99 
6  23  15.08 


6 

19 

19.17 

6 

»5 

23.25 

6 

II 

27.34 

6 

7  31-43 

6 

3 

35-5a 

5 

59 

39.60 

5 

55  4369 

5 

51 

47.78 

5  47  51-87 

5 

43 

5596 

5 

40 

0.04 

5 

36 

4-13 

5 

3a 

8.22 

5 

38 

12.31 

5 

24 

16.40 

5 

30 

20.49 

5 

16 

a4  57 

us.  tor 

E  Hoor, 

-y-Siga 

(Table  IL)         1 

IV. 
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^ 

THE  MOON'S 

• 

1 

1 

SBUIOIAMBTBH. 

HORIZONTAL  PARALLAX 

UPPER  TRANSIT. 

AGB. 

Noea. 

Uidnlcht 

Nooo. 

DULIbr 
I  Hoar. 

Midniffht 

Diff.for 
z  Hour. 

Mwrldian  of 
Greenwich. 

DilZLfor 
X  Hoar. 

Nooo. 

I 

2 

3 

IS  368 

15  47-8 
15  57-6 

15  42-4 

15  52.9 

16  1.8 

$          m 

57  "-3 
57.52.0 

58  27.9 

m 

x.6z 
Z.36 

m 

57  32.1 

58  10.7 

58  43.3 

m 
+X.70 
1.50 
X.20 

h       m 
23    18.2 

6 

0   16.X 

m 
2.36 

2.45 

d 
28.1 

29.1 

o-S 

4 

5 
6 

16    5.4 
16  10.8 
16  13.7 

16    8.5 
16  12.6 
16  14.3 

58  56-6 

59  16.5 
59  27.1 

-I-Z.02 

0.63 

-H>.26 

59    7-7 
59  22.9 
59  29.1 

+0.83 

0.44 

+0.09 

I    15-2 

2  13-7 

3  10.3 

2.46 
2.4X 
2-3X 

1.5 
2.5 

3-5 

7 
8 

9 

16  14.3 
16  12.9 
16    9.9 

16  13.8 
16  11.6 
16    8.0 

59  29.2 
59  24.0 

59  I3-I 

-0.08 
0.34 

0.55 

59  27.4 
59  19-2 
59    6.0 

-0.22 
0.45 
0.63 

4    4.4 

4  56.1 

5  46.2 

a.2o 

2.ZX 

2.07 

4-5 
5-5 
6.5 

lO 

II 

12 

16    5.8 
16    0.8 

15  54-9 

16    3.4 

X5  57-9 
15  51.8 

58  57-9 

58  39-5 
S8  18.1 

-0.70 
a83 

0-94 

58  49.1 
58  29.1 
58    6.5 

• 

-0.77 
0.89 

x.oo 

6  35.7 

7  25.5 

8  16.6 

2.06 
2.10 
2.x6 

7-5 
8.5 
9.5 

»3 

15 

15  48.4 
15  41.2 

15  33-4 

15  44-9 
15  37-4 
15  29.2 

57  54-2 
57  27.7 
56  588 

— X.05 
X.X5 
X.24 

57  41-2 
57  13-5 
56  43.7 

-I.XI 

1.20 
X.28 

9    9-2 
10    3.3 

10  58.2 

2.23 
2.28 
2.29 

10.5 

"•5 
".5 

i6 

17 
i8 

15  35-0 

15  16.5 
15    8.3 

IS  20.8 
15  12.2 
15    4-3 

56  28.2 

55  570 
55  26.6 

-X.30 
X.29 
X.22 

56  12.6 

55  41-6 
55  12.2 

—1.30 
Z.27 
i.x6 

11  52.6 

12  45-3 

13  35-5 

2.24 

2.X5 

2.03 

13-5 
14-5 
1 5-5 

»9 

20 
21 

IS    0.7 

14  54-4 
14  49.8 

14  57-3 
14  51-8 
14  48.3 

54  58.8 
54  35-6 
54  18.7 

-X.07 
0.85 
0.54 

54  46.5 
54  26.2 

54  13-2 

-0.97 
0.70 

-0.37 

14  22.8 

15  7.4 
15  49.8 

X.9I 
X.8I 

x-74 

16.5 

17.5 
18.5 

22 
23 

84 

14  47.4 

1 4  47-5 
14  50.4 

14  47.1 
14  48.6 

H  52.9 

54    9-9 
54  IO-4 
54  21.1 

-0.18 

+0.23 

0.67 

54    8.9 
54  14-5 
54  304 

+0.02 
0.45 
0.88 

i6  31.0 

17  11.7 
17  52.9 

X.70 
X.70 

1-75 

195 
20.5 

21.5 

25 
26 

27 

14  56.2 

15  4-7 
15  157 

15     0.1 

15    9-9 
15  22.0 

54  423 

55  137 
55  54-0 

+X.XO 

X.50 
X.84 

54  56.8 

55  32.8 

56  17.0 

+1.31 
X.68 

1.97 

18  35.8 

19  21.2 

20  10.0 

X.83 
X.96 
2.X1 

22.5 

235 
24.5 

28 
29 

31 

15  28.6 
15  426 

15  56.5 
i6    9.3 

15  35-5 

15  49.6 

16  3.1 
16  14.8 

56  41.4 

57  32.6 

58  23.9 

59  10.7 

+2.07 

2.x6 
2.07 
Z.78 

57    6.7 

57  58.5 

58  48.2 

59  31-0 

+2.14 

2.X4 

1.95 
1.58 

21     2.7 
21  59-1 

22  58.3 

23  58.5 

2.28 
2.42 
2.50 
2.51 

25-5 
26.5 

275 
28.5 

32 

16  19.6 

16     23.5 

59  48.5 

+X.33 

60    2.8 

+X.05 

6 

29-5 
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Hoar. 


Right 
Ascension. 


DifLflor 
1  If  innte. 


Daelination. 


DiflLfor 
X  Mfarate. 


Hoor. 


Right 
Ascension. 


DCfELfor 
X  Minnte. 


DecIlnstioiL 


Diff.for 
X  Minnte. 


O 

z 

2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 

12 

X3 

14 

15 
i6 

X7 
i8 

19 

20 
21 
22 
23 


O 

I 
8 

3 

4 

5 

6 

7 

8 

9 
zo 

iz 

Z2 

13 

14 

15 
i6 

17 
i8 

19 

20 
2Z 
22 

23 
24 


h 
15 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
i6 


i6 
i6 
i6 
i6 
z6 
z6 
z6 
i6 
z6 
i6 
i6 
i6 
i6 
i6 
i6 
i6 
i6 
z6 
i6 
i6 
z6 
z6 
i6 

X7 
17 


m 

7 

9 
II 

14 
i6 

i8 

21 
23 

25 
28 

30 
32 

35 

37 
40 

42 

44 
47 
49 
52 

54 
56 

59 

z 


4 
6 

9 

zi 

14 
z6 

16 

21 

23 
26 

28 

31 
33 

36 
38 

41 

43 

46 

48 

51 
53 
56 
58 
I 

3 


• 

s 

8.30 

a.sx4S 

27.33 

8.3S00 

46.70 

s.3a57 

6.41 

8-S3X3 

26.45 

a. 3368 

46.83 

a. 34*5 

7-55 

a. 3480 

28.59 

S.3534 

49.96 

a. 3389 

11.66 

a- 3643 

33.68 

a. 3697 

56.02 

a. 3750 

18.68 

a.  380a 

41-65 

a. 3854 

4.93 

a. 3906 

28.52 

a.  3957 

52.41 

a.4007 

16.60 

a. 4056 

41.08 

8.4x04 

5.85 

a.4«53 

30.91 

a.4aox 

56.26 

8.4848 

21.88 

a.  4393 

47.78 

8.4338 

FRIDAY  z. 

• 

S.20 
20 
20 
20 
20 
20 
20 
2Z 
21 
2Z 
2Z 
21 
21 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 

S.22 

SATURDAY  2. 

s.22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 

23 
23 
23 
23 
23 
23 
23 

23 

S.23 


SUNDAY  3. 


18 

25 

31 

37 

43 

49 

55 
I 

7 

Z2 

18 

23 

28 

33 


49.8 

16.2 

36.0 

49.2 

55.8 

55-7 
48.8 

35.0 

14.3 
46.7 

II. 9 

30.0 

40.9 

44-5 
38  40.8 

43  29.7 
ii.i 

45.0 
".3 
29.9 
40.8 

43.9 
39-2 
26.6 


48 
52 

57 

I 

5 

9 

13 

17 


13-94 

a.4383 

40.37 

8.44a7 

7.06 

«.4470 

34.01 

a.4Sxa 

Z.20 

a.4553 

28.64 

a.4593 

5632 

a. 4633 

24.23 

8.4671 

52.37 

a.4709 

20.74 

8.4746 

49.32 

a.4781 

z8.ii 

8.48x5 

47.10 

8.4848 

16.29 

8.4888 

45.68 

8.49x4 

15.26 

a.4944 

45.01 

a.4973 

14.94 

8.5008 

45.03 

8.5029 

15.29 

8.5056 

45.70 

8.508X 

16.26 

8.5105 

46.96 

8.5za8 

17.80 

a.3151 

48.77 

8.5X7X 

21      6.0 


24 
28 

31 

34 
37 
40 

42 
45 
47 
50 
52 

54 
56 

57 

59 
o 

2 

3 

4 
5 

5 

6 

6 
6 


37-4 
0.8 

16.0 

23.0 

21.8 

12.4 

54.6 
28.4 

53.8 
10.8 
19.2 
19. 1 
Z0.3 
53.0 
26.9 
52.1 
8.6 
16.3 

15.2 

5.2 

46.4 

18.6 

41.9 
56.3 


m 

6.493 
6.385 

6.375 
0.165 

6.054 

5.942 
5.828 

5.713 

5.598 

5.480 

5.36X 

5.24a 
S.xai 

4-999 
4.877 
4.753 
4.628 
4.503 

4.374 
4.846 

4.X17 

S.987 
3.856 

3.733 


S-590 

3.457 
3.33a 
3.X85 
5.048 
a.9xa 
a.  773 
8.633 
8.493 

a.  353 

8.3X3 
8.069 

X.987 
X.783 
X.638 

1-493 
1.348 
x.aoa 
X.055 
0.908 
0.760 

0.6X3 

0.463 
0.3x4 

0.X65 


O 

I 
2 

3 

4 

5 

6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 

18 

19 
20 

21 

22 
23 


O 

Z 
2 

3 

4 

5 

6 

7 
8 

9 
zo 

ZI 
12 

13 

14 

15 
16 

17 
18 

19 
20 

2Z 

22 
23 
24 


h 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

X7 

17 
17 
17 

X7 
z8 


8 
8 
8 


m 

3 

6 

8 

IZ 

13 

16 

18 
21 

24 
26 

29 

31 
34 
36 

39 
41 

44 

46 

49 
51 
54 
56 

59 

2 


4 
7 
9 


8 

48.77 
19.85 

51-05 
22..  36 

53.76 
25.26 
56.85 
28.51 
0.24 
32.04 

3.90 
35-80 

7-75 

39-74 

".75 

43.79 

15-85 
47.91 

19.97 

52.03 

24.07 

56.10 

28.10 

0.07 


s 

8.5x71 

3.5190 

8.5809 

3*5836 
8.5343 

8.5358 
8. 5871 

a.  5383 

a.5394 
a.  5305 
3.53x3 
3.53ax 
3.5338 

a. 5333 
a. 5338 
a.  534a 

a. 5343 

a. 5343 
a.5343 
8.534a 

3.5339 
8.5336 

a. 5331 
8.53a4 


>.23 

23 
23 
23 
23 
23 
23 
23 
23 
23 
23 

22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
S.22 


MONDAY  4. 


8    12 

8  14 
8  17 
8  19 
8  22 
8  24 
8  27 
8  29 
8  32 
8  34 
8  37 
8  39 
8  42 

8  44 
8  47 
8  49 
8  52 

8  54 
8  57 

8  59 

9  2 
9  4 


31.99 

8.53x7 

3.87 

a.  5308 

35.69 

a.5a98 

7.45 

8.5388 

39.15 

a.5a77 

10.78 

a.5a65 

42.33 

8.5851 

13.79 

3.5336 

45.16 

8.5880 

16.43 

8*5803 

47.60 

8.5x87 

18.67 

8.5x68 

49.62 

8.5x48 

20.45 

8.5x38 

51.15 

8.5x06 

2Z.72 

8.5085 

52.15 

8.5060 

22.44 

8.5037 

52.59 

8.50X8 

22.58 

a. 4986 

52.42 

a. 4959 

22.09 

8.493a 

51.60 

8.4904 

20.94 

3.4875 

50.10 

8.484s 

6 

7 
6 

6 

6 

5 

5 

4 

3 

2 

I 

59 
58 
56 

54 
52 
50 
47 
45 
42 
39 
37 
33 
30 


S.22  27 
22  23 
22  20 
22  Z6 
22  12 
22 
22 


8 
3 


2Z  59 

21  54 
21  50 

21  45 

21   40 

2Z  35 

2Z    29 
21    24 


z8 

13 

7 

z 


2Z 
21 
21 
21 

20  54 
20  48 
20  42 
20  35 

20   28 
S.20   22 


56.3 

1.7 
58.0 

45.4 
23.7 
53-0 
13.2 
24.3 
26.3 
19.2 

3.0 
37.6 

3.2 
19.7 
27.0 
25.2 
Z4.3 

54.3 
25.2 

47.0 

59.7 

3.4 
58.0 

43.6 


20.2 
47.8 
6.4 
16.0 
Z6.7 

8.5 
51.4 
25.5 
50.8 

7.3 

I5.I 
Z4.I 

4.4 
46.  Z 

19.3 

43.9 
0.0 

7-7 
7.0 

57.9 

40.5 
14.8 

4Z.0 

59.0 
8.9 


o.x6s 
-0.0x4 
-*■  0.XS6 

o.a86 

0-437 
0.388 
0.739 
0.89X 

X.043 
X.194 

X.S47 
X.498 
X.649 

X.808 

X.9S4 

a.xo6 
8.858 
8.409 
8.56Z 
8.7x3 
8.863 
3.0x4 
S.X65 
3*3x3 


S.463 
3*6X5 

S*7«S 

3.9x4 
4-e(^ 

4.8XX 

4.958 
4-505 
4*651 

4.798 
4.943 
5-089 

S.a33 
5.376 
5.5x8 
9*66x 
5.808 
9.94a 
6.06a 

6.381 

6.359 
6.496 
e.638 
6.768 
6.90a 
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Hoax'. 


Right 
Ascensioa 


Diff.  for 
z  Minute. 


DecUnatioa 


DifELfor 
X  Minute. 


O 

z 
s 
3 

4 

5 
6 

7 
8 

9 

10 

II 

12 

13 

14 

15 
i6 

17 

i8 

19 

20 
21 
22 

23 


o 

I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 

i8 

19 

20 
21 
22 

23 
24 


TUESDAY  5. 


h 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

20 


20 
20 
20 


4 
7 
9 

12 

14 
17 
19 

22 

24 
27 
29 

31 

34 

36 

39 

41 

44 
46 

49 
51 

53 
56 
58 

I 


3 

5 

8 


a 

a 

• 

ff 

» 

» 

50.10 

8.48*5 

S.20 

23 

8.9 

6.90a 

19.08 

a. 4815 

20 

15 

10.8 

7.035 

47.88 

a.  4784 

20 

8 

4.7 

7.X68 

16.49 

«.4753 

20 

0 

50.7 

7.398 

44.91 

a.47» 

19 

53 

28.9 

7.4* 

13.13 

a. 4688 

19  45 

59.3 

7.558 

41.16 

a. 4654 

19 

38 

21.9 

7.687 

8.98 

1.46x9 

19 

30 

36.9 

7.8x4 

36.59 

a. 4585 

t9 

22 

44.2 

7.94X 

4.00 

a.455x 

19 

14  44.0 

8.065 

31.20 

a.  45x5 

19 

6 

36.4 

8.X88 

58.18 

a.4478 

18 

58 

21.4 

8.3XZ 

24.94 

a.  4443 

18 

49 

59.1 

8.433 

51.48 

a.4405 

18 

41 

29.5 

8.553 

17.80 

a. 4368 

18 

32 

52.7 

8.673 

43.89 

8.4339 

18 

24 

8.8 

8,791 

9.75 

8.4393 

18 

15 

17.8 

8.908 

35.39 

3.4354 

z8 

6 

19.9 

9.033 

0.80 

3.43x5 

17 

57 

15. 1 

9.X37 

25.97 

a.4176 

17 

48 

3.5 

9.350 

50.91 

8.4x37 

17 

38 

45.1 

9.36B 

15.61 

3.4097 

17 

29 

20.1 

9.47a 

40.07 

a.  4057 

17 

19 

48.5 

9.58a 

4.29 

8.40x8 

S.17 

10 

10.3 

9.690 

WEDNESDAY  6. 


20  10 
20  13 
20  15 
20  17 
20  20 

20  22 
20  24 
20  27 
20  29 
20  31 

20  34 
20  36 
20  38 
20  41 
20  43 
20  45 
20  48 
20  50 
20  52 

20  55 
20  57 
20  59 


28.28 

3.3978 

S.I 

52.02 

3.3937 

15.52 

3.3897 

38.78 

8.3856 

T 

1.79 

3.3815 

T 

24.56 

a. 3775 

T 

47.09 

8.3734 

9-37 

3.3693 

31.41 

8.3653 

53.20 

3.36x3 

14.75 

8.3571 

36.05 

8.3530 

57.11 

a. 3489 

17.92 

8.3448 

38.49 

a.  3408 

58.82 

a. 3368 

18.91 

8.3338 

38.75 

3.3388 

58.36 

8.3248 

17-73 

a. 3308 

36.86 

3.316S 

55.75 

3.3138 

14.40 

8.3089 

32.82 

8.3051 

51.01 

3.3013 

S.I 

7 
6 

6 

6 

6 

6 

5 

5 

5 

5 

5 

5 

4 

4 

4 

4 

4 

3 

3 

3 

3 

3 

3 
2 

2 


O 

50 
40 

30 
20 
10 

59 

49 
38 
28 

17 
6 
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XX.434 

Z2 

zz  56    9.52 

X.84e7 

5  13  44.1 

1X.449 

'  13 

zo  30  34.58 

z.8z88 

3  49  29.2 

XX.448 

13 

zz  58    0.38 

X.8488 

5  25  Z0.6 

XX.435 

14 

zo  32  23.68 

1.8x79 

3  38     X.9 

XX. 468 

14 

"  59  51.37 

X.85X0 

5  36  36.3 

xx.4ao 

15 

zo  34  Z2.73 

X.8X7X 

3  26  33.8 

11. 475 

15 

Z2      Z   42.50 

1.8533 

5  48     z.o 

XX.404 

.  z6 

1 

zo  36     Z.73 

x»8x63 

3  15     4.9 

XX.487 

16 

12     3  33.77 

1.8557 

5  59  24.8 

XX. 388 

I  Z7 

zo  37  50.69 

1.8x57 

3     3  35.4 

XX. 498 

17 

Z2     5  25.  z8 

Z.8580 

6  zo  47.6 

XX.37X 

1  i8 

zo  39  39.6Z 

X.8XSX 

2  52     5.Z 

XX.5XX 

z8 

Z2     7  Z6.73 

1.860s 

6  22     9.3 

XX.353 

1  19 

10  41  28.50 

X.8145 

2  40  34.  z 

XX.53X 

19 

Z2     9     8.44 

X.863X 

6  33  29.9 

XX. 334 

20 

10  43  17.35 

X.8Z40 

2  29     2.6 

XX.53X 

20 

Z2    zz      0.30 

X.8656 

6  44  49.4 

XX.316  1 

21 

10  45     6.18 

X.8136 

2  17  30.4 

XX. 541 

21 

12    Z2    52.31 

X.8683 

6  56     7.8 

XX.897 

22 

zo  46  54.98 

x.8x3a 

.    2     5  57.7 

XX. 549 

'  22 

12    14   44.49 

X.87XX 

7     7  25.0 

XI. 876 

«3 

zo  48  43.76 

X.8Z99 

I  54  24.5 

XX.557 

23 

12    16    36.84 

X.8738 

7  18  40.9 

XX.854 

24 

10  50  32.53 

X.8Z87 

N.  z  42  50.9 

XX.564 

24 

Z2    18    29.35 

X.8767 

S.  7  29  55.5 

11.833 

u 
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Hour. 

Kight 

Diff.for 

DecliaadoiL 

Diff-for 

Hoar. 

Right 

DifE.for 

DecIixiAtioii. 

DilLfor 

Atcention. 

X  Minote. 

X  Mixiote. 

Ascexuioa. 

X  Minute. 

x  Minute. 

u 

[ONDA^ 

V  25. 

WEDNESDAY  27. 

h    m       a 

a 

a                    • 

• 

h    m        a 

a 

• 

m 

• 

O 

12  i8  29.35 

1.8707 

S.  7  «9  55.5 

xx.a33 

0 

13  53     2.65 

a.  069a 

S.15  49  Z5.0 

9.840 

I 

12  20  22.04 

1-8797 

7  41     8.8 

zx.axo 

I 

13  55     7.93 

3.0906 

15 

58    27.5 

9.176 

2 

12   22    14.91 

x«o8a7 

7  52  20.7 

XZ.X87 

2 

13  57  13.54 

a.0964 

16 

7  36.1 

9.  XXX 

3 

12   24      7.96 

X.8857 

8     3  31.2 

XX.X63 

3 

13  59  19-50 

a.ioaa 

16 

16  40.8 

9.044 

4 

12   26      I. 19 

X.8888 

8  14  40.2 

XX.X38 

4 

14     I  25.80 

a.xo79 

16 

25  41.4 

8.977 

5 

12   27    54.61 

1.8930 

8  25  47.8 

XX. 1x3 

5 

14     3  32.45 

a.xx38 

16 

34  38.0 

8.908 

6 

12   29   48.23 

X.895S 

8  36  53.8 

XX.087 

6 

14     5  39.45 

8.XX96 

16 

43  30.4 

8.838 

7 

12   31   42.04 

X.8985 

8  47  58.2 

XX. 060 

7 

14     7  46.80 

a.M54 

16 

52  18.6 

8.768 

8 

12   33   36.05 

1.9019 

8  59     i.o 

11.033 

8 

14     9  54-50 

a. 13x3 

17 

I     2.5 

8.6g6 

9 

12   35   30.27 

1.905s 

9  10     2.1 

XX.004 

9 

14  12     2.56 

a.x373 

17 

9  42.1 

8.623 

xo 

12   37   24.69 

1.90R8 

9  ai     1.5 

10.975 

10 

14  14  10.97 

«.i43a 

17 

18  17.2 

8.948 

II 

la  39  X9-33 

1*9134 

9  31  59.1 

10.945 

II 

14  16  19.74 

a.x498 

17 

26  47.9 

8.473 

X2 

12  41  14.18 

1.9x60 

9  42  54.9 

X0.9X5 

12 

14  x8  28.87 

a.x53« 

17 

35  14.0 

8.397 

X3 

la  43    9-»5 

X.9198 

9  53  48.9 

XO.883 

13 

14  20  38.36 

a.  16x3 

17 

43  35.5 

8.319 

X4 

la  45    4-55 

1.913S 

10    4  40.9 . 

XO.85X 

14 

14  22  48.22 

a.x673 

17 

5X  52.3 

8.34X   < 

15 

12   47      0.07 

X.9373 

10  15  31.0 

xo.8x8 

15 

14  24  58.44 

■.1734 

18 

0     4.4 

8.X61 

i6 

12   48   55  82 

x.93it 

10  26  19. 1 

10.784 

16 

14  27     9.03 

a.X796 

18 

8  II. 6 

8.079 

17 

12    50   51.81 

Z.93SX 

10  37     5.1 

XO.750 

17 

14  29  19.99 

a.x898 

18 

16  13.9 

7.997 

i8 

12    52   48.03 

1.9391 

10  47  49.1 

10.715 

18 

14  31  31-32 

a.x9x8 

18 

24  ".3 

7.914 

19 

12  54  44-50 

1.943a 

10  58  30.9 

X0.678 

19 

14  33  43.01 

a.x979 

18 

32     3.6 

7.839 

20 

12    56    41.21 

1.9473 

II     9  10.5 

XO.642 

20 

14  35  55.07 

a. 3043 

18 

39  50.8 

7.743 

ax 

12    58   38.17 

1.9514 

II  19  47.9 

XO.604 

21 

14  38     7.51 

a.axo4 

18 

47  32.8 

7.697 

22 

13      0   35.38 

1.9556 

II  30  23.0 

10.56S 

22 

14  40  20.32 

a.ax66 

18 

55     9.6 

7.568 

23 

13      2   32.84 
Tl 

1.9599 

JESDA 

S.I  I  40  55.7 
Y  26. 

10.5*5 

23 

14  42  33.50 
TH 

a.a2a8 
URSD^ 

S.19 
lY  28 

2  41.0 

• 

7.478 

0 

13    4  30.57 

1.9*43 

S.ii  51  26.0 

XO.485 

0 

14  44  47.06 

a.ia9x 

S.  19 

10     7.0 

7.388 

I 

13     6  28.56 

X.9688 

12     I  53.9 

10.444 

I 

14  47     0.99 

a. 2353 

19 

17  27.6 

7.a97 

2 

13     8  26.82 

1.9733 

12    12    19.3 

xo.4oa 

2 

14  49  15.29 

8.34x9 

19 

24  42.6 

7.«H 

3 

13  10  25.35 

i.977« 

12    22   42.1 

10,358 

3 

14  51  29.97 

3.3476 

19 

31  52.1 

7*  XXI 

4 

13  12  24.15 

x.gSas 

12  33     2.3 

10.315 

4 

14  53  45.03 

a. 3941 

19 

38  55.9 

7.0x5 

5 

13  14  23a3 

1.9870 

12   43    19.9 

xo.a7i 

5 

14  56     0.46 

3.3603 

19 

45  53-9 

6.918  • 

6 

13  16  22.59 

1.9918 

12  53  34-8 

xo.3a5 

6 

14  58  16.27 

8.3666 

19 

52  46.1 

6.8ao  . 

7 

13  18  22.24 

1.9963 

13     3  46.9 

xo.  X78 

7 

15     0  32.45 

3.3738 

19 

59  32.3 

6.73X 

8 

13  20  22.17 

t.ooxs 

13  13  56-2 

xo.  X3X 

8 

15     2  49.00 

3.3790 

20 

6  12.6 

6.621 

9 

13    22   22.39 

a.0Q6i 

13  24     2.6 

X0.083 

9 

15     5     5.93 

a. 8853 

20 

12  46.8 

6.519 

lO 

13    24   22.90 

a«oxxo 

13  34     6-1 

XO.033 

10 

15     7  23.23 

3.39x3 

20 

19  X4.9 

6.4x7 

II 

13   26   23.71 

a.  0x60 

13  44     6.6 

9.983 

II 

15     9  40.91 

a. 3978 

20 

25  36.9 

6.313 

12 

13   28   24.82 

8.oaxo 

13  54     4.1 

9.933 

12 

15  11  58.96 

a.3099 

20 

31  52.5 

6.S08 

13 

13   30   26.23 

a.oa6i 

14     3  58.5 

9.880 

13 

15  14  17.38 

8.3x08 

20 

38     1.8 

6.10a 

14 

13  3a  a7.95 

t.Q3i3 

14  13  49-7 

9.8a7 

14 

15  16  36.18 

3.3169 

20 

44    4-7 

S.994 

15 

13  34  a9.98 

a.  0969 

14  23  37.7 

9.773 

15 

15  18  55.34 

8.3834 

20 

SO     I.I 

5.889 

x6 

13  36  32.33 

a.0417 

14  33  22.4 

9.718 

16 

15  21  14.87 

8.3886 

20 

55  50.9 

5.775 

17 

13  38  34-99 

a.  0469 

14  43     3-8 

9.66a 

17 

15  23  34-77 

a. 3347 

21 

I  34.1 

S.664 

i8 

13  40  37-96 

a.05<3 

14  52  41.8 

9.601 

18 

15  25  55-03 

8.3408 

21 

7  10.6 

5.55a 

19 

13  42  41.26 

a.0577 

15     2  16.3 

9.546 

19 

15  28  15.66 

8.3468 

21 

12  40.3 

5.438 

20 

13  44  44.88 

a.  0631 

15  "  47-3 

9.488 

20 

15  30  36.64 

a.  35*8 

21 

18     3.2 

5.389 

21 

13  46  48.83 

a.  0689 

15  21   14.8 

9.4i8 

21 

15  32  57-99 

3.3588 

21 

23  19. 1 

^3a6 

22 

13  48  53.10 

a.  0740 

15  30  38.6 

9.366 

22 

15  35  1969 

3.3647 

21 

28    28.1 

S.09K 

23 

13  50  57-71 

a.  0796 

15  39  58.7 

9.303 

23 

15  37  41-75 

8.3706 

21 

33  30.0 

4.97a 

M 

13  53     2.65 

a.o8sa 

S.X5  49  15.0 

9.a40 

24 

15  40     4.16 

a.37«4 

S.2I 

38  24.7 

4*898 
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Hour. 


Right 
AsceuBion. 


Diftfor 
z  Minute. 


Declinatioii. 


Diftfor 
zMinnta. 


Hour. 


Right 
Ascension. 


Diff.for 
z  Minnte. 


Deelinstion. 


DlAfdr 
z  Minute. 


O 

z 

2 

3 

4 

5 
6 

7 

8 

9 

lO 

iz 

12 

13 

14 

15 
z6 

17 
z8 

19 

20 
21 
22 
23 


O 

z 

2 

3 

4 

5 
6 

7 

8 

9 
zo 

zz 

Z2 

13 
14 

15 

i6 

17 
i8 

19 

20 
2Z 
22 

a3 

24 


FRIDAY  29. 


SUNDAY  3z. 


h 

15 

15 

15 

15 

15 

15 

15 

15 

15 
z6 

z6 

z6 

i6 

z6 

z6 

z6 

z6 

z6 

z6 

z6 

i6 

i6 

z6 

i6 


z6 
z6 
z6 
i6 
i6 
i6 
i6 
i6 
z6 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 


m 
40 

4a 

44 
47 
49 
5« 
54 
56 

59 

z 

4 
6 

8 

zz 

13 
z6 

z8 

2Z 

23 
26 

28 
31 

33 
36 


38 
41 

43 
46 

48 

51 
53 

56 

58 

I 

3 
6 

8 

zz 

13 
z6 

19 

2Z 
24 
26 
29 

31 

34 

37 
39 


s 

s 

4.16 

a.  3764 

26.92 

••sSas 

50.03 

s.3880 

13-48 

1.3938 

37.28 

••3995 

Z.42 

2.4051 

25.89 

t.4Z06 

50.69 

S.416Z 

15.82 

a.4316 

4Z.28 

a.4a69 

7.05 

a.  43^ 

33.15 

a.437« 

59.56 

2.4438 

26.28 

a.4478 

53.30 

2.4399 

20.63 

a.4579 

48.25 

3.4628 

16.16 

8.4676 

44.36 

2.473a 

12.83 

a.4768 

41.58 

2.4815 

ZO.61 

2.4860 

39.90 

2.4Q05 

9.45 

2.4946   : 

S.2Z 
2Z 
2Z 
2Z 
2Z 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 

IS.  22 


38 

43 
47 
52 

56 

z 

5 

9 

13 

17 
20 

24 

27 

30 

34 

37 

39 
42 

45 
47 
49 
52 
54 
56 


SATURDAY  30. 


39.25 

2.4988 

9.30 

2.5039 

39.60 

2.5069 

Z0.Z3 

2.5X0B 

40.89 

a.5146 

ZZ.88 

2. 5183 

43.08 

2.53x8 

14.50 

2.5353 

46.12 

2.5388 

17.95 

2.53ax 

49.97 

2.535« 

22.  Z7 

2.5382 

54.55 

a.54« 

27. 1  z 

2.5440 

59.83 

2.5467 

32.71 

a* 5493 

5.74 

••5517 

38.91 

2.5540 

Z2.22 

«.5563 

45.67 

«.5584 

19.23 

a. 5603 

52.91 

2.5622 

26.70 

1.5640 

0.59 

•.5656 

34.57 

t.5^ 

S.22 
22 

23 

23 

23 

23 
23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 
22 

22 

22 

S.22 


57 
59 

o 

2 

3 

4 

5 

5 
6 

6 

6 

7 

7 
6 

6 

5 

5 

4 

3 
2 

z 

59 
58 
56 
54 


24.7 

Z2.2 

52.5 

25.4 

50.9 
8.9 

19.3 
22.2 

17.3 
4.7 

44-3 

16.  z 

39.9 

55.7 

3.5 

3.1 
54^6 

37.8 
Z2.7 

39.2 

57.3 
7.0 
8.Z 
0.6 


44.5 
19.8 

46.3 
4.0 

Z2.9 

Z3.0 

4.2 

46.4 

Z9.6 

43.8 

59.0 
5.0 

2.0 

49.8 
28.4 

57.8 

17.9 

28.8 

30.4 
22.7 

5.7 
39.3 

3.5 

Z8.4 

23.9 


4.852 
4.732 
4.610 

4.487 
4.363 

4.137 
4.1XZ 

3.983 
3.854 
3.725 
3*595 
S.463 
3.330 

5.197 
3.063 
2.926 

3.789 
2.651 

2.512 

3.37a 
2.333 

2.090 

X.947 
z.803 


X.660 

1.5x5 

Z.368 
z.333 

1.075 
0.938 

0.778 
0.628 

0.478 
0.338 

O.X77 
—  0.035 

■I-  O.Z37 

0.280 

0.433 
0.588 

0.74a 

0.896 
1.05X 
1.206 
1.362 
X.518 

X.674 
1.830 

1.987 


O 

z 

2 

3 

4 

5 
6 

7 

8 

9 
o 

z 
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3 

4 

5 
6 

7 
8 

9 

20 
2Z 
22 

23 


h 

7 

7 

7 

7 

7 

7 

7 

7 
8 

8 

8 

8 


m 
39 
42 
44 
47 
49 
52 

55 

57 
o 

2 

5 

7 


8  10 

8  Z3 

8  15 
8  18 

8    20 

8  23 
8  25 
8  28 

8  31 
8  33 
8  36 
8  38 


2 

34.57 
8.64 

42.78 

17.00 

5Z.28 

25.62 

0.00 

34.43 

8.89 

43.38 
Z7.88 
52.40 
26.92 
1.44 

35.95 
ZO.44 

44.91 

19.34 

53.74 
28.09 

2.39 
36.63 

ZO.8O 

44.91 


2.5671     S.22 


9.5684 
2.5697 
2.5708 
a. 5718 

2.57«7 
a.  5734 
a. 5741 
3.5746 
a.  5749 
2.575a 
a. 5753 
a. 5753 
a. 575a 
2.5750 
a. 5747 
2.574a 
3.5736 
2.5729 
a.57ax 
2.57x2 
2.5701 
8.5690 
2.5678 


22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
2Z 
2Z 
21 
2Z 
21 
2Z 
S.2I 


.54 
52 
50 
47 

45 

42 

39 
36. 

33 

30 
26 

23 

19 

15 
zi 

6 

2 
58 

53 

48 

43 
38 
32 
27 


23.9 
20.0 
6.7 
44.0 
II. 9 

30.4 
39.5 
39.2 
29.4 
10.3 
41.8 

3'9 
16.7 

20.1 

14.2 

58.9 

34.4 
0.6 

17.5 
25.2 

23.7 
13.1 

53.3 
24.5 


MONDAY,  JANUARY  i,  1900. 
o  I  z8  41   18.93  I    2.56^3  JS.21  2Z  46.6 


1.987 

2.X43 
2.300 

a.  457 
2.6x3 
2.770 
2.937 
3.084 
S.341 

3.397 
3-553 

3.709 
5.865 

4.  081 

4.X77 
4.33a 
4.486 
4.641 

4*795 
4.948 
5.ZOX 

S*a53 
5-405 
5.556 


5.707 


PHASES  OF  THE  MOON. 


d     h      m 
0     New  Moon     •     •     •     •   Dec.      2  Z2  47.7 

3)     First  Quarter 9    9     2.6 

O     Full  Moon z6  13  31.Z 

(C     Last  Quarter 24  15  57,3 


.....     d     h 
C     Perigee   .•••••  Dec        6  z8.2 

(^     Apogee   ••.•••••      22  Z0.9 
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LUNAR  DISTANCES. 

Day  of  th« 
Month. 

P.L. 

P.L. 

P.L 

P.L. 

Name  and  Direction 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXb. 

of 

of  Object 

Diit 

• 

Diif. 

Diff. 

DiflE.    ; 

1 

9        >        m 

•        f        m 

0         r         » 

0               •               M 

1 

4 

Sun 

W. 

i8  54  43 

2631 

20  32  55 

3634 

22    li    18 

86x7 

23  49  50 

36tO 

Fomalhaut 

£. 

63  53  18 

99x8 

62  21  IS 

3986 

60   49   29 

8948 

59  18     3 

3960 

a  Pegasi 

£. 

8z  13  48 

«44« 

79  31  13 

«437 

77  48  31 

8433 

76     5  43 

8489  ' 

1 

5 

Sun 

W. 

3a     4  30 

3S8S 

33  43  45 

3381 

35  23     6 

8578 

37     2  31 

8574 

Mars 

W. 

2Z   40   20 

•50a 

23  21  31 

3497 

25     2  48 

8494 

26  44  10 

8490 

Fomalhaut 

E. 

51  48     2 

3x05 

50  19  58 

3146 

48  52  44 

3X93 

47  26  26 

3346 

a  Pegasi 

£. 

67   30   47 

Mn 

65  47  45 

8434 

64     4  45 

t486 

62  21  47 

8489 

aArietis 

£. 

ixo  19  44 

MB3 

108  33  34 

«89 

106  47  19 

«85 

105    0  58 

3383 ; 

6 

Sun 

W. 

45  20  27 

3S« 

47     0     9 

3366 

48  39  51 

•565 

50  19  34 

8566 

Mars 

W. 

35  "  52 

348s 

36  53  31 

84B8 

38  35  10 

848X 

40  16  50 

848X 

Vbnus 

W. 

25  X4  28 

8657 

26  S2     5 

8656 

28  29  44 

8655 

30    7  25 

8633 

a  Pegasi 

£• 

53  48  33 

3460 

52     6  24 

3470 

50  24  29 

8488 

48  42  50 

8493 

a  Arietis 

£. 

96     8  20 

*m 

94  21  41 

8373 

92  35     X 

«78 

90  48  21 

8378 

7 

Sum 

W, 

58  37  57 

•570 

60  17  33 

8578 

61  57    6 

t574 

63  36  37 

•577 

Mars 

W. 

48  45    0 

2486 

50  26  33 

8487 

52    8    4 

S489 

53  49  32 

8498 

Venus 

W. 

38  16     X 

«655 

39  53  42 

8656 

41  31  21 

8658 

43     8  57 

a66o 

a  Pegasi 

£. 

40  20  16 

8597 

38  41  17 

8086 

37     2  58 

a66o 

35  25  25 

3699 

a  Arietis 

E. 

81  55  12 

2378 

80     8  40 

8379 

78  22  10 

t88a 

76  35  44 

838s 

Aldebaran 

£. 

"4  54  38 

3383 

X13     8  16 

8886 

XIX    21    56 

t887 

109  35  37 

8369 

8 

Sun 

W. 

71  53  16 

«59l 

73  32  23 

8S94 

75  II  26 

tS99 

76  50  23 

8608 

Mars 

W. 

62  15  57 

3507 

63  57     I 

33x0 

65  38     I 

t5X4 

67  18  55 

85x7 

Venus 

W. 

51  16  13 

■^4 

52  53  28 

a«77 

54  30  39 

fl68x 

56     7  45 

^iMF^     1 

a  Aquilae 

W. 

35  47  25 

S9S4 

36  59  50 

S8sx 

38  14  30 

S7C* 

39  31  II 

9«H 

a  Arietis 

E. 

67  44  38 

330X 

65  58  40 

8306 

64  12  49 

83X0 

62  27     4 

3315 

Aldebaran 

£. 

xoo  44  45 

9300 

98  58  45 

8303 

97  12  50 

•306 

95  26  59 

8309 

9 

Sun 

W. 

85     3  46 

•fa4 

86  42     9 

8639 

88  20  25 

•693 

89  58  35 

9^ 

Mars 

W. 

75  4a     2 

3538 

77  22  22 

8343 

79     2  35 

■948 

80  42  41 

3553 

Venus 

W. 

64  "  54 

8706 

65  48  26 

87x0 

67  24  52 

87x6 

69     I  II 

873X| 

a  Aquilas 

W. 

46  x8  22 

9>S3 

47  43  29 

3804 

49     9  33 

9x68 

50  36  28 

3X84 

a  Arietis 

£. 

53  40     9 

8348 

51  55  " 

8348 

50  10  22 

•sss 

48  25  42 

3988 

Aldebaran 

E. 

86  39     5 

8389 

84  53  48 

«334 

83     8  38 

8338 

81  23  34 

3343; 

lO 

Sun 

W. 

98    7  45 

tOB^ 

99  45  14 

3669 

loi  22  36 

•675 

102   59   50 

8680 

Mars 

W. 

89     I  31 

8578 

90  40  56 

3584 

92  20  13 

8589 

.93  59  23 

8594 

Venus 

W. 

77     I     4 

V47 

78  36  42 

8753 

80    12    12 

8738 

81  47  35 

87«S 

a  Aquilas 

W. 

58     0  56 

3990 

59  31  21 

•973 

61     2     8 

8957 

62  33  15 

8948 

a  Arietis 

E. 

39  45  10 

340s 

38     I  42 

34x5 

36    18   28 

8436 

34  35  30 

8439 

Aldebaran 

E. 

72  40    4 

3369 

70  55  45 

«375 

69    II    34 

8381 

67  27  32 

8387  . 

Pollux 

£. 

X14  27     8 

8408 

"2  43  45 

34x8 

III      0   27 

•4x5 

109  17  13 

34x9 

XX 

Sun 

W. 

III     4    9 

8709 

112  40  37 

87x4 

114  16  58 

8780 

115  53  II 

3737 

Mars 

W. 

I02   13  X9 

8633 

103  51  43 

8689 

105  29  58 

•    8635 

107     8     6 

8641 

Venus 

W. 

89  42  36 

8793 

91  17  13 

8800 

92  51  41 

8806 

94  26     I 

3813 

a  Aquilse 

W. 

70    12   32 

3898 

71  44  53 

8893 

73  17  21 

8890 

74  49  53 

8887 

Fomalhaut 

W. 

45  27  48 

3394 

46  50  11 

3345 

48  13  31 

S30O 

49  37  43 

3859 

Aldebaran 

E. 

58  49  32 

34x9 

57     6  24 

8436 

55  23  26 

8433 

53  40  39 

844  X 

Pollux 

E. 

100  42  30 

344X 

98  59  53 

8445 

97  17  22 

8450 

95  34  59 

8455 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

■ 

P.L. 

Name  and  Direction    1 

Midnight 

of 

XVk- 

of 

XVIIIh- 

of 

XXIb. 

of 

^ 

of  Object 

%* 

DilL 

Diff. 

DHL 

• 

DieE. 

O                       V 

•       »       • 

0         r         • 

m         1         m 

4 

Sun 

W. 

25  28  31 

«&H 

27    7  20 

•S99 

28    46     17 

•994 

30  25  20 

•589 

Fomalhant 

E, 

57  47    0 

agSi 

56  16  24 

3007 

54  46  20 

3035 

53  16  51 

3068 

a  Pegasi 

E. 

74  aa  49 

•496 

7a  39  51 

3434 

70  56  51 

•4^8 

69  13  49 

•4^3 

5 

Sun 

W. 

38  42     I 

«S7a 

40  21  34 

357X 

42     I     9 

•969 

43  40  47 

•567 

Mars 

W. 

28  25  37 

8488 

30     7    7 

1486 

31  48  40 

«4*S 

33  30  15 

•483 

Fomalhaut 

E. 

46     I  II 

S3o6 

44  37     6 

337a 

43  14  18 

3449 

41  52  57 

3536 

a  Pegasi 

E. 

60  38  54 

t493 

58  56     6 

•438 

57  13  26 

•444 

55  30  54 

•49^ 

a  Arietis 

E. 

103  14  33 

«8o 

loi  28    4 

3378 

99  41  3a 

3376 

97  54  57 

3374 

6 

Sun 

W. 

51  59  16 

asM 

53  38  58 

3566 

55  18  39 

•5fi7 

56  58  19 

•569 

1 

Mars 

W. 

41  58  30 

3482 

43  40     9 

3488 

45  ai  48 

S483 

47     3  as 

3485 

1 

Venus 

W. 

31  45     8 

•653 

33  aa  51 

3653 

35    0  35 

•653 

36  38  18 

•653 

a  Pegasi 

E. 

47     I  30 

3SX0 

45  ao  31 

3536 

43  39  57 

3548 

41  59  51 

•571 

a  Arietis 

E. 

89     I  41 

asiTa 

87  15     I 

«74 

85  28  23 

3375 

83  41  47 

3376 

7 

Sun 

W. 

65  16    4 

«579 

66  55  28 

3383 

68  34  48 

•585 

70  14    4 

•588 

Mars 

W. 

55  30  56 

3494 

57  la  17 

8497 

58  53  35 

3500 

60  34  48 

•503 

Vbnus 

W. 

44  46  31 

SODS 

46  24    2 

366s 

48     I  29 

•667 

49  38  53 

3G70 

a  Pegasi 

E. 

33  48  44 

a744 

32  13     3 

•798 

30  38  33 

3863 

a9     5  as 

8937 

a  Arietis 

E. 

74  49  22 

3987 

73     3     4 

3390 

71  16  50 

3394 

69  30  41 

3398 

Aldebaran 

E. 

107  49  21 

3390 

106    3     7 

3393 

104  16  56 

3305 

102  30  49 

3397 

8 

Sun 

W. 

78  29  15 

3607 

80     8     I 

36x0 

81  46  42 

•6X5 

83  25  17 

36x9 

Mars 

W. 

68  59  44 

3S33 

70  40  27 

ssas 

72  21     5 

3530 

74     I  37 

•595 

Venus 

W. 

57  44  46 

flttS 

59  ax  42 

369a 

60  58  32 

3697 

62  35  16 

3701 

a  Aquilae 

W. 

40  49  41 

S5XS 

4a     9  49 

3437 

43  31  a4 

3367 

44  54  i8 

3306 

a  Arietis 

E. 

60  41  26 

3330 

58  55  55 

3335 

57  10  32 

3330 

55  25  16 

3336 

Aldebaran 

E. 

93  41  13 

•3x3 

91  55  3a 

3317 

90    9  57 

333X 

88  24  28 

•3a5 

9 

Sun 

W. 

91  36  39 

a643 

93  14  36 

«fi48 

94  52  26 

•653 

96  30    9 

3658 

Mars 

W. 

82  22  41 

3SS8 

84     a  34 

3563 

85  42  20 

3568 

87  ai  59 

•573 

Venus 

W. 

70  37  23 

3736 

72  13  28 

a73x 

73  49  a7 

3736 

75  as  19 

374X 

a  Aquilas 

W. 

5a     4     8 

3091 

53  3a  29 

3060 

55     I  a7 

3Q34 

56  30  57 

30XX 

a  Arietis 

E. 

46  41  13 

3369 

44  56  54 

3378 

43  xa  47 

3386 

41  a8  52 

•399 

Aldebaran 

E. 

79  38  37 

3348 

77  53  47 

•3SS 

76    9     5 

•399 

74  a4  31 

3364 

zo 

Sun 

W. 

104  36  57 

a686 

106  13  56 

969X 

107  50  48 

3697 

109  27  32 

3703 

Mars 

W. 

95  38  26 

3600 

97  17  21 

3606 

98  56     8 

3613 

100  34  47 

36x7 

Venus 

W. 

83  22  51 

3769 

84  57  59 

•775 

86  3a  59 

3783 

88     7  51 

3787 

a  Aquilae 

W. 

64     4  40 

•931 

65  36  20 

3930 

67     8  14 

39XX 

68  40  19 

•905 

a  Arietis 

E. 

32  5a  51 

t4S3 

31  10  31 

3467 

29  28  32 

3485 

27  46  57 

3503 

Aldebaran 

E. 

65  43  38 

aS93 

63  59  53 

«399 

62  16  17 

3405 

60  32  50 

3413 

Pollux 

E. 

107  34     5 

3433 

105  51     2 

•436 

104     8     5 

343X 

102  25  14 

3436 

II 

Sun 

W. 

117  29  15 

a733 

119     5  II 

^39 

120  40  59 

•745 

122    16   39 

3753 

Mars 

W. 

108  46     5 

3647 

no  23  56 

a654 

112     I  38 

3660 

113    39    12 

2666 

Venus 

W. 

96     0  12 

3819 

97  34  15 

3833 

99     8  10 

3833 

100   41    56 

•839 

a  Aquil» 

W. 

76  22  29 

3886 

77  55     6 

1885 

79  a7  44 

3887 

81      0   20 

3887 

Fomalhaut 

W. 

51     2  43 

3333 

52  28  25 

319a 

53  54  44 

3x63 

55  ax  37 

3x39 

Aldebaran 

E. 

51  58     3 

3449 

50  15  38 

S458 

48  33  25 

3466 

46  51  24 

•475 

Pollux 

E. 

93  5a  43 

S461 

92  10  35 

3467 

90  28  35 

•473 

88  46  44 

•479 
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« 

GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

Day  of  tfa« 
Month. 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh. 

P.L. 

of 

VIJi- 

P.L. 

of 

IXh. 

1 

P.L. 

of 

of  Object 

Diff. 

Diff. 

DUE. 

DHL 

•     *     • 

•         r         • 

•         r         « 

0 

*    .  * 

12 

SUH 

W. 

123   52    lO 

V59 

125    27    32 

«765 

127      2   46 

•77* 

128 

37  51 

«779 

Venus 

W. 

102  15  33 

1846 

103    49        I 

«853 

X05   22   20 

fl86o 

106 

55  30 

38^ 

a  AquilsB 

w. 

82  32  55 

0891 

84     5  26 

0893 

85  37  54 

2897 

87 

10  17 

3908 

Fomalhaut 

w. 

56  48  59 

Sxx8 

58  16  47 

S098 

59  44  59 

3083 

61 

13  31 

3067 

Aldebaran 

E. 

45    9  35 

1484 

43  27  59 

t49S 

41  46  38 

3304 

40 

5  31 

33x6 

PoUuz 

E. 

87     5     I 

1485 

85  23  27 

«49i 

83  42     I 

3498 

82 

0  45 

t305 

13 

a  Aquilse 

W. 

94  50  14 

S939 

96  21  43 

9950 

97  52  59 

«96» 

99 

24     I 

«97t 

Fomalhaut 

W. 

68  39  53 

308a 

70    9  39 

30x7 

71  39  31 

30x4 

73 

9  27 

3013 

a  Pegasi 

W. 

47  26  II 

•723 

49     2  20 

27x8 

50  38  36 

37x4 

52 

14  57 

37XX 

Pollux 

E. 

73  36  54 

«54« 

71  56  39 

aSSi 

70  16  36 

«559 

68 

36  44 

«568 

Regulus 

E. 

xio  25  50 

■499 

108  44  35 

8506 

107     3  30 

ssia 

105 

22  34 

3519 

14 

Fomalhaut 

W. 

80  39  17 

30x8 

82     9     8 

302X 

83  38  55 

3036 

85 

8  35 

S033 

a  Pegasi 

W. 

60  17  12 

S7xa 

61  53  36 

37x4 

63  29  57 

37x8 

65 

6  13 

3732 

Pollux 

E. 

60  20  36 

S6x6 

58  42     3 

s6a7 

57     3  45 

3^ 

55 

25  42 

36SO 

Regulus 

E. 

97      0   20 

«556 

95  20  24 

SS64 

93  40  39 

3572 

92 

I     5 

3380 

1 

15 

Fomalhaut 

W. 

92  34  47 

3073 

94     3  29 

3085 

95  31  57 

3096 

97 

0   XI 

3x10 

a  Pegasi 

W. 

73     6     4 

«748 

74  41  40 

9755 

76  17     7 

3762 

77 

52  25 

3769 

a  Arietis 

W. 

29  29  17 

2709 

31     5  45 

2707 

32  42  16 

3707 

34 

18  46 

37x0 

PoUux 

E. 

47  19  37 

S716 

45  43  19 

a73a 

44     7  22 

3748 

42 

31  46 

3766 

Regulus 

E. 

83  46     6 

a633 

82     7  42 

3632 

80  29  30 

•64X 

78 

51  31 

3650 

z6 

a  Pegasi 

W. 

85  46  18 

s8xx 

87  20  31 

388X 

88  54  31 

383X 

90 

28  19 

«84i 

a  Arietis 

W. 

42  20     4 

a735 

43  55  58 

«74X 

45  31  44 

3748 

47 

7  20 

97SS 

Regulus 

E. 

70  44  49 

3700 

69     8     9 

27x0 

67  31  42 

^Tao 

65 

55  29 

373« 

17 

a  Pegasi 

W. 

98  13  54 

989s 

99  46  19 

2907 

loi  x8  29 

39x9 

102 

50  24 

393X 

a  Arietis 

W. 

55     3  47 

2797 

56  37  19 

2805 

58  II  40 

s8x5 

59 

45  48 

2824 

Aldebaran 

W. 

22  30  52 

aW7 

24     2  II 

8935 

25  33  45 

«*I7 

27 

5  29 

3923 

Regulus 

E. 

57  57  59 

2785 

56  23  12 

«797 

54  48  40 

3808 

53 

14  23 

2830 

Spica 

E. 

"I  53  57 

8763 

no  18  41 

«773 

108  43  38 

3763 

107 

8  48 

•794 

i8 

a  Arietis 

W. 

67  33  31 

387X 

69     6  27 

t88o 

70  39  II 

889X 

72 

IX  42 

•900 

Aldebaran 

W. 

34  44  49 

99*7 

36  16  34 

«930 

37  48  15 

«935 

39 

19  50 

3940 

Regulus 

E. 

45  36  46 

a88o 

43  54     I 

9892 

42  21  32 

■905 

40  49  19 

39x8 

Spica 

E. 

99  18     I 

a845 

97  44  31 

2855 

96  II  15 

3866 

94 

38  12 

2875 

19 

a  Arietis 

W. 

79  51  17 

*946 

81  22  37 

2956 

82  53  45 

t96S 

84 

24  42 

2073 

Aldebaran 

W. 

46  55  53 

a97t 

48  26  41 

2979 

49  57  20 

3986 

51 

27  50 

2993 

Spica 

E. 

86  56     4 

9924 

85  24  16 

3933 

83  52  39 

3943 

82 

21  14 

295X 

ao 

a  Arietis 

W. 

91  56  44 

30x5 

93  26  38 

3023 

94  56  22 

3031 

96 

25  56 

3038 

Aldebaran 

W. 

58  58  12 

3007 

60  27  51 

3034 

61  57  22 

3040 

63 

26  45 

3047 

Spica 

E. 

74  46  54 

9993 

73  16  33 

300X 

71  46  21 

3009 

70 

16  19 

3016 

Jupiter 

E. 

III  15  24 

3070 

109  46  38 

3078 

X08  18     X 

SO85 

106 

49  33 

3091 

ai 

a  Arietis 

W. 

103  51  42 

3070 

X05  20  28 

3076 

106  49     7 

3081 

108 

17  40 

3087  1 

Aldebaran 

W. 

70  51  51 

S074 

72  20  32 

3078 

73  49     8 

S083 

75 

17  38 

3087  1 

Pollux 

W. 

29  51  54 

3380 

31  16  29 

3966 

32  41  20 

S3S3 

34 

6  26 

3242  , 

Spica 

£. 

62  48  16 

3047 

61   19     3 

305a 

59  49  54 

3058 

58 

20  53 

3062  ' 

1 
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GREENWICH  MEAN  TIME. 

LimAR  DISTANCES. 

Q 

P.L 

P.L. 

P.L. 

PL. 

Name  and  Direction   1 

Midnight 

of 

XVh. 

of 

XVIIIb. 

of 

XXJh- 

of 

of  Object 

\^ 

Diff. 

DUL 

Dift 

Diff 

•        9m 

•       9       • 

•        »        m 

m         1         m 

xa 

Sun 

W. 

130    12    46 

1785 

131  47  33 

a793 

133    22    10 

9B00 

134  56  38 

9807 

Vbnus 

W. 

108    28   31 

a»75 

no     I  22 

9882 

in  34     4 

2890 

113     6  36 

2898 

aAquilae 

W. 

88  42  33 

9908 

90  14  42 

99x3 

91   46  42 

2922 

93  18  33 

9930 

Fomalhant  . 

W. 

62  42  21 

3054 

64  II  27 

3044 

65  40  45 

3035 

67  10  14 

8027 ; 

Aldebaran 

£. 

38  24  40 

2527 

36  44     5 

254Z 

35     3  49 

SS55 

33  23  52 

9570 

Pollux 

£. 

80  19  39 

ssza 

78  38  42 

9320 

76  57  56 

9597 

75  17  20 

9534 

Z3 

aAquilae 

W. 

100  54  49 

3985 

102  25  21 

ag99 

103  55  35 

90x4 

105  25  31 

3029 

Fomalhaut 

W. 

74  39  25 

9010 

76     9  25 

301 X 

77  39  24 

30X9 

79     9  22 

30x4 

a  Pegasi 

W. 

53  51  22 

9710 

55  27  49 

9709 

57     4  17 

9709 

58  40  45 

97x0 

Pollux 

E. 

66  57     5 

a577 

65  17  38 

9586 

63  38  24 

9596 

61  59  23 

9606 

Regulns 

£. 

103  41  47 

1596 

102     r  10 

•333 

100  20  43 

2540 

98  40  26 

9548 

14 

Fomalhaut 

W. 

86  38     8 

SQ99 

88     7  33 

9Q|7 

89  36  48 

3055 

9X     5  53 

3064 

■ 

a  Pegasi 

W. 

66  42  24 

27^ 

68  18  29 

973X 

69  54  28 

8736 

71  30  20 

9749 

Pollux 

E. 

53  47  55 

SODS 

52  10  24 

9675 

50  33  10 

9688 

48  56  14 

9709 

Regulus 

E. 

90   21   42 

8S88 

88  42  30 

2396 

87     3  30 

9609 

85  24  42 

96x4 

15 

Fomalhaut 

W. 

98  a8    9 

5X23 

99  55  51 

3X37 

101  23  16 

9x59 

102  50  23 

3x68 

a  Pegasi 

W. 

79  27  33 

•777 

81     2  31 

2785 

82  37  18 

9794 

84  "  54 

28q3 

a  Arietis 

w. 

35  55  13 

«7i3 

37  31  35 

27x7 

39     7  52 

9722 

40  44    a 

9799  1 

Pollux 

£. 

40  56  34 

«7«5 

39  21  46 

2805 

37  47  24 

9825 

36  13  29 

9848 

Regulus 

£. 

77  13  44 

s6Go 

75  36  10 

9670 

73  58  50 

2680 

7a  21  43 

9689 

x6 

a  Pegasi 

W. 

92     I  53 

aSsa 

93  35  14 

2869 

95     8  21 

9^79 

96  41  15 

9884 

a  Arietis 

W. 

48  42  47 

8763 

50  18     3 

2771 

51  53     9 

«779 

53  28     4 

9788 

Regulus 

E. 

64  19  31 

«74X 

62  43  46 

«753 

61     8  16 

9763 

59  33     0 

9775 

«7 

a  Pegasi 

W. 

104  22     3 

9943 

105  53  27 

9956 

107  24  35 

2969 

108  55  27 

2981 

w 

a  Arietis 

W. 

61  19  45 

a834 

62  53  29 

■842 

64  27     2 

985a 

66     0  23 

2862 

Aldebaran 

w. 

28  37  19 

99^ 

30     9  13 

2990 

31  41     7 

992X 

33  12  59 

2923 

Regulus 

E. 

51  40  21 

«B3Z 

50     6  34 

2844 

48  33     3 

2855 

46  59  47 

2867 

Spica 

E. 

105  34  12 

e804 

103  59  49 

28x3 

loa  25  40 

2825 

100  51  44 

9835 

z8 

a  Arietis 

W. 

73  44     I 

3909 

75  16     8 

99x9 

76  48    3 

2928 

78  19  46 

9938 

Aldebaran 

W. 

40  51  18 

9946 

42  22  39 

9952 

43  53  52 

2958 

45  24  57 

9965 

Regulus 

E. 

39  17  23 

3931 

37  45  43 

3944 

36  14  20 

2958 

34  43  15 

9979 

Spica 

E. 

93     5  21 

2885 

91  32  43 

2893 

90    0  18 

■905 

88  28     5 

2914 

X9 

a  Arietis 

W. 

85  55  28 

998a 

87  26     3 

999X 

88  56  27 

9999 

90  26  41 

3008 

Aldebaran 

W. 

52  58  12 

3000 

54  28  25 

3007 

55  58  29 

30x4 

57  28  25 

302X 

Spica 

E. 

80  50    0 

2961 

79  18  58 

■969 

77  48    6 

9977 

76  17  25 

9985 

ao 

a  Arietis 

W. 

97  55  22 

304S 

99  24  39 

3059 

100  53  48 

3058 

102  22  49 

3065 

Aldebaran 

W. 

64  56     0 

305a 

66  25     8 

3058 

67  54     9 

3064 

69  23     3 

3069 

Spica 

E. 

68  46  26 

3022 

67  16  41 

3030 

65  47     5 

3036 

64  17  37 

3042 

Jupiter 

E. 

105  21  13 

SO99 

103  53     2 

3x09 

102  24  58 

3IXX 

loo  57     2 

3xx8  • 

ai 

a  Arietis 

W. 

109  46     6 

3091 

III   14  27 

3096 

112  42  42 

3099 

"4  lo  53 

3103 

Aldebaran 

W. 

76  46     4 

309X 

78  14  25 

3094 

79  42  42 

3097 

81   10  55 

3x00 

Pollux 

W. 

35  31  45 

3234 

36  57  14 

3226 

38  22  52 

3220 

39  48  37 

39x3 

Spica 

£. 

56  51  57 

3067 

55  23     7 

3070 

53  54  21 

3074 

52  25  40 

3077 

I 
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XVIL 


GREENWICH  MEAN  TIME. 

LimAR  DISTANCES. 

It 

Name  and  DireoUon 

Noon. 

of 

III«>. 

9,L. 

of 

Vlh. 

P.L. 

of 

IXh. 

P.L 

of 

^ 

of  Object 

Difl. 

Diff. 

DUL 

Diit 

•     *     » 

•               • 

* 

•      f      » 

0      »      » 

2Z 

Jupiter 

E. 

99  a9  14 

ssas 

98       I    32 

9X19 

96  33  57 

3133 

95     6  27 

9x98 

Antares 

E. 

xo8  17  24 

9051 

106   48    14 

3056 

105    19    XI 

306x 

X03  50  14 

9065 

Sun 

E. 

X29  43  4a 

3430 

X28   21    59 

3435 

127    0  22 

9440 

"5  38  51 

3445 

32 

Aldebaran 

W. 

8a  39     5 

Sioa 

84    7  la 

9x04 

85  35  17 

9x05 

87    3  20 

5x06 

Pollux 

W, 

41  14  31 

S»8 

42  40  31 

3«03 

44     6  37 

9x98 

45  sa  49 

3x93 

Spica 

E. 

50  57    a 

S080 

49  28  28 

308a 

47  59  57 

3084 

46  31  a8 

3066 

JUPITBR 

£. 

87  50  II 

3154 

86  23     7 

3158 

84  56     5 

3x58 

83  a9     5 

9x58 

Antares 

E. 

96  26  38 

308a 

94  58     6 

3083 

93  a9  36 

3085 

92     I     8 

3086 

Sun 

E. 

1x8  52  29 

3463 

117  31  a4 

3489 

1x6  xo  2X 

9488 

XX4  49  21 

9489 

as 

Aldebaran 

W. 

94  as  25 

3105 

95  51  a8 

3x03 

97  19  sa 

3X09 

98  47  39 

310X 

Pollux 

W. 

52  45  14 

3x69 

54  la    0 

3x64 

55  38  5a 

3159 

57     5  50 

3x54 

Spica 

E. 

39    9  a2 

S087 

37  40  57 

3087 

36   12  3X 

3085 

34  44     3 

90B4 

JUPITBR 

E. 

76  14  15 

3x58 

74  47  15 

3158 

73  ao  13 

3134 

71  53     9 

313a 

Antares 

E. 

84  38  59 

83  xo  32 

3083 

81  42     2 

308a 

80  13  30 

9079 

Sun 

E. 

108    4  30 

3468 

106  43  30 

3486 

105  22  28 

3484 

X04     I  24 

948X 

24 

Pollux 

W. 

64   22   22 

3113 

65  50    4 

3xx6 

67  17  54 

9x09 

68  45  53 

3XOX 

Regulus 

W. 

27   20   52 

3x38 

28  48  15 

3x15 

30  15  54 

9XX3 

31  43  48 

Sioo 

Jupiter 

E. 

64   36    51 

3x3a 

63     9  20 

3xa6 

6x  41  42 

9X90 

60  X3  57 

3XX3 

Antares 

E. 

7a  49  54 

SOte 

71  ao  55 

3055 

69  51  50 

9048 

68  22  37 

3043 

Sun 

E. 

97  15    3 

3439 

95  53  31 

3433 

94  31  52 

3487 

93  xo    6 

34» 

as 

Pollux 

W. 

76     8  23 

3056 

77  37  a7 

9048 

79     6  43 

3<Q9 

80  36  12 

91M4 

Regulus 

W. 

39     7     3 

3040 

40  36  26 

9018 

42     6     4 

30X0 

43  35  57 

3003 

Jupiter 

E. 

5a  sa  59 

9074 

51  24  18 

3085 

49  55  25 

3055 

48  26  20 

3045 

Antares 

E. 

60  54  27 

3004 

59  24  X9 

•995 

57  54     0 

2985 

56  23  29 

•978 

Sun 

E. 

86  19     5 

3377 

84  56  22 

9987 

83  S3  a8 

3358 

82  xo  21 

9949 

26 

Pollux 

W. 

88     7     8 

•969 

89  38     4 

•933 

91     9  16 

•939 

92  40  45 

•9>8 

Regulus 

W. 

51     9  a4 

•937 

52  40  56 

•913 

54  la  46 

•909 

55  44  54 

•894 

Jupiter 

£. 

40  57  39 

•969 

39  27  12 

•978 

37  56  29 

•983 

36  25  30 

•9SO 

Antares 

E. 

48  47  40 

nto 

47  15  47 

•909 

45  43  39 

aB96 

44  "   15 

•B83 

Sun 

£. 

75  "  a4 

3181 

73  46  5a 

3^68 

72  22     3 

S^S3 

70  56  57 

9140 

a? 

Pollux 

W. 

100  22  33 

1855 

lox  55  50 

8840 

X03  29  26 

aBas 

105     3  21 

•Bxo 

Regulus 

W. 

63  30  20 

aSiS 

65     4  25 

aBox 

66  38  52 

•785 

68  13  40 

*^ 

Antares 

E. 

36  25     6 

rfi7 

34  51     0 

•804 

S3  16  37 

•790 

SX  41  56 

■778 

Sun 

E. 

63  47     I 

3x60 

62  20    4 

9x43 

60  5a  47 

3x^6 

59  a5    9 

9XX0 

28 

Regulus 

W. 

76  13  13 

1883 

77  50  16 

79  a7  4a 

•848 

8x     5  sa 

•831 

Spica 

W. 

22  xo  24 

1689 

23  47  19 

a668 

25  24  42 

•649 

27     2  31 

•8a9 

Sun 

£• 

52     X  40 

30x9 

50  31  51 

900X 

49     I  40 

•98^ 

47  SI     5 

•984 

29 

Regulus 

W. 

89    20   38 

1343 

91     0  51 

•9«5 

92  41  29 

•9*8 

94  22  31 

•49a 

Spica 

W. 

35  18    9 

•335 

36  58  33 

•$17 

3-"^  39  23 

•499 

40  20  38 

a48x 

Sun 

E. 

39  5a  19 

a87X 

38  X9  23 

•Bs* 

36  46     3 

a835 

35  12  20 

•8x7. 

SO 

Regulus 

W. 

102  53  34 

•409 

104  36  56 

•393 

X06  20  41 

•378 

X08    4  48 

1 

•383' 

Spica 

W. 

48  53     3 

•396 

50  36  44 

•379 

52  20  49 

•383 

54     5  17 

•347 

Sun 

E. 

27  17  59 

•791 

25  42     0 

•7x4 

24     5  39 

1899 

22  28  58 

•885 

XVIII 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

o  S 

P.L. 

P.L. 

P.L. 

• 

P.L. 

Name  and  Direction    1 

Midnight 

of 

XVb- 

of 

XVIIIJ*. 

of 

XXIb. 

of 

3* 

of  Object 

%* 

Diff. 

Diff. 

Diff. 

Diff. 

•     »     • 

•                  m 

0                » 

0      *      » 

21 

Jupiter 

E. 

93  39     3 

sua 

9a  IX  44 

9145 

90  44  29 

9148 

89  x7  x8 

91S8 

Antares 

E. 

X02   2X    22 

3069 

xoo  52  35 

3073 

99  a3  52 

3076 

97  55  13 

9079 

Sun 

E. 

Z24  17  25 

9450 

122  56     5 

9494 

121  34  49 

9457 

120  13  37 

948X 

aa 

Aldebaran 

W. 

88  31  22 

S107 

89  59  23 

3x08 

91  27  23 

SX07 

9a  55  34 

3x07 

Pollux 

W. 

46  59     7 

3x88 

48  as  30 

3x83 

49  51  59 

3x78 

51   18  34 

3x74 

Spica 

E. 

45     3     X 

S0B7 

43  34  36 

3087 

42     6  XI 

3088 

40  37  47 

3087 

JUPITBR 

E. 

82     2    6 

3159 

80  35     8 

3x60 

79     8  XX 

9x99 

77  41   13 

9x59 

Antares 

E. 

90  32  41 

3087 

89     4  15 

9087 

87  35  50 

3087 

86     7  25 

9087 

Sun 

E. 

1x3  28  22 

3470 

XX2      7    24 

9470 

xxo  46  26 

9470 

109  25  28 

9470 

as 

Aldebaran 

W. 

100  X5  48 

S097 

xoi  44     X 

909s 

XO3    12    17 

309X 

104  40  38 

9087 

Pollux 

W. 

58  32  54 

3x48 

60      0      5 

9143 

61    27    23 

3x36 

62  54  49 

3x30 

Spica 

E. 

33  15  34 

3083 

3X  47     2 

3079 

30  x8  27 

3077 

28  49  49 

9079 

Jupiter 

E. 

70  26     2 

3x48 

68  58  51 

3x4s 

67  31  36 

3x41 

66     4  16 

3x37 

Antares 

E. 

78  44  55 

3077 

77  16  17 

3073 

75  47  34 

3069 

74  18  47 

3065 

Sun 

E. 

102  40  16 

3498 

loi  19     5 

9494 

99  57  49 

9450 

98  36  29 

3449 

34 

Pollux 

W. 

70  X4     2 

3093 

7x  42  2X 

3083 

73  10  5X 

9075 

74  39  31 

3063 

Regulus 

W. 

33  "  58 

3088 

34  40  22 

3076 

36     9     I 

9064 

37  37  55 

3053 

Jupiter 

E. 

58  46     3 

3x06 

57  18     X 

3099 

55  49  50 

909X 

54  ai  30 

3089 

Antares 

E. 

66  53  17 

3035 

65  a3  48 

9009 

63  54  " 

308X 

62  24  24 

3013 

Sun 

E. 

9X  48    X2 

34x3 

90  26  10 

9404 

89     3  58 

9998 

87  41  37 

3386 

as 

Pollux 

W. 

8a    5  55 

30x4 

83  35  51 

300X 

85     6     2 

8990 

86  36  27 

8977 

Regulus 

W. 

45     6     6 

awo 

46  36  31 

^977 

48     7  12 

8984 

49  38  10 

9951 

Jupiter 

E. 

46  57     3 

3034 

45  a7  33 

9083 

43  57  49 

30x3 

42  27  51 

Soox 

Antares 

E. 

54  5a  46 

a965 

53  ai  50 

a935 

51  50  41 

8944 

50  19  18 

8938 

Sun 

E. 

80  47     2 

3333 

79  23  a9 

93ax 

77  59  42 

9309 

76  35  41 

9895 

a6 

Pollux 

W. 

94  la  31 

99x8 

95  44  35 

1898 

97  x6  56 

9884 

98  49  35 

9869 

Regulus 

W. 

57  17  ao 

a88o 

58  50     5 

•864 

60  23  10 

9848 

6x  56  35 

9833 

Jupiter 

E. 

34  54  15 

8937 

33  a2  43 

3934 

31  50  55 

99x0 

30  18  49 

9897 

Antares 

E. 

4a  38  35 

1870 

41     5  38 

•838 

39  32  25 

8844 

37  58  54 

883X 

Sun 

E. 

69  31  35 

l»5 

68     5  55 

Sao9 

66  39  56 

9X93 

63  X3  38 

9x77 

a7 

Pollux 

W. 

X06  37  36 

8795 

108  12  XX 

«779 

109  47     6 

8764 

IIX  22  21 

8749 

Regulus 

W. 

69  48  50 

a75x 

71  24  22 

8735 

73     0  x6 

87x7 

74  36  33 

9700 

Antares 

E. 

.30     6  57 

2763 

28  31  40 

8750 

26  56     7 

9738 

25    20    17 

9796 

Sun 

E. 

57  57  " 

3091 

56  28  5x 

9074 

55    0  10 

9056 

53  31     6 

3038 

28 

Regulus 

W. 

8a  43  45 

a6i3 

84  22  22 

8596 

86     X  23 

9578 

87  40  48 

9560 

Spica 

W. 

28  40  47 

t6xo 

30  19  29 

8991 

31  58  37 

957a 

33  38  xo 

8553 

Sun 

E. 

46    0    7 

*94S 

44  a8  45 

8987 

42  57     0 

9908 

• 

41  a4  51 

9890 

29 

Regulus 

W. 

96     3  56 

«475 

97  45  45 

8458 

99  27  58 

344X 

lox  xo  34 

I 
8434  ! 

Spica 

W. 

42      2    18 

2463 

43  44  a3 

8446 

45  26  52 

8439 

47     9  45 

24x2  ! 

Sun 

E. 

33  38  14 

a799 

3a     3  45 

378X 

30  28  52 

3764 

a8  53  37 

8747 

• 

30 

Regulus 

W. 

109  49  16 

«348 

iix  34     6 

8334 

113  19  16 

3330 

"5     4  47 

8307 

Spica 

W. 

55  50     8 

a33a 

57  35  21 

83X7 

59  20  56 

9303 

61     6  52 

3987  I 

Sun 

E. 

20  51  58 

9673 

X9  14  40 

8659 

17  37     5 

9648 

15  59  15 

9638 

218 


MERCURY,  1899. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

4 
§ 

1 

Am>arent 

Right 
Ascension. 

Var.  of 
R.A. 
for  X 

Honr. 

Decunakion. 

• 

Var.of 
DecL 
for  X 
Hour. 

Passage. 

4 
§ 

0 

Q 

Apparent 

Right 
Ascension. 

Var.of 

R.  A. 

for  X 

Hoar. 

Apparent 
Declination. 

Var.of 
DecL 
for  X 
Hoar. 

Meridian 
Passage. 

iViffMS, 

Noam, 

Ncffm, 

Ifaam, 

A^SwM. 

Nikm. 

iVoMS. 

ASwM. 

h   m     ■ 

• 

m     •       •• 

m 

h   m 

h   m      s 

• 

•     f       » 

m 

h   m 

X 

17  24  20.70 

+  0.835 

—20  Z2  46.2 

— X3.OO 

22  37.3 

Z 

Z9  48  25.88 

+X6.IX0 

-22  Z9  46.3 

+  26.30 

23    5.0 

2 

X7  24  44.88 

i-7» 

20  z8  45.5 

x6  8x 

22  34.3 

2 

19  54  53.60 

X6.X99 

22     835.7 

99.59 

23    7-5 

3 

17  25  44-20 

^x64 

20  26     8.3 

19.98 

22  3Z.9 

3 

20    z  23.38 

X6.282 

2Z  56     5.6 

33.99 

23  zo.z 

4 

17  27  15-78 

4.448 

20  34  39.7 

M.54 

22  29.9 

4 

20    7  55.06 

X6.358 

2Z  42  Z5.2 

36.28 

23  Z2.7 

5 

Z7  29  Z6.78 

3.616 

2044    5.3 

24.50 

22  28.4 

5 

20  Z4  28.50 

X6.428 

2Z  27     4.Z 

39.65 

23  15.4 

6 

X7  31  44-47 

+  6.674 

-20  54  XZ.3 

-23.91 

22  27.3 

6 

20  2Z     3.55 

+X6.493 

-2Z  ZO  3Z.8 

+  43.05 

23  z8.o 

7 

17  34  36.31 

7.630 

21    4  44-9 

26.81 

22  26.6 

7 

20  27  40. zz 

16.553 

20  52  37.4 

46.48 

23  20.7 

8 

17  37  49.97 

8.493 

21  15  34.3 

«7.a4 

22  26.2 

8 

20  34  Z8.07 

x6.6xo 

20  33  20.9 

49.91 

23  23.4 

9 

17  41  23.30 

9.871 

az  26  28.9 

27.25 

22  26.  Z 

9 

20  40  57.35 

X6.660 

20  Z2  4Z.8 

SS.36 

23  26.2 

zo 

17  45  14-38 

9.973 

2Z  37  Z9.Z 

26.88 

22  26.3 

zo 

20  47  37.85 

16.7x2 

19  50  39.5 

56.83 

23  28.9 

zz 

Z7  49  2Z.46 

+XO.606 

-2Z  47  56.2 

-26.  x6 

22  26.6 

zz 

20  54  Z9.49 

+16.758 

-Z9  27  Z3.8 

+  60.31 

23  31.7 

Z2 

17  53  42.98 

XX.X78 

2Z  58  Z2.5 

"5.15 

22  27.3 

Z2 

2Z     Z     2.23 

X6.803 

19     224.4 

63.80 

23  34.5 

13 

17  58  17.56 

XX.695 

22    8    z.x 

S3.86 

22  28.  Z 

13 

2Z     7  46.02 

16.845 

z8  36  zz.z 

67.30 

23  37.3 

M 

18    3    3-95 

xa.x63 

22  Z7  Z5.9 

»a.34 

22  29.  Z 

14 

2Z  Z4  30.80 

X6.886 

z8    833.8 

70.81 

23  40-1 

15 

z8    8    Z.05 

xa.588 

22  25  52.0 

to.62 

22  30.2 

15 

2Z  2Z  Z6.55 

X6.926 

Z7  39  32.x 

74*33 

23  43.0 

z6 

z8  13    7.86 

+xa.973 

-22  33  44-4 

* 

— X8.7X 

22  31-5 

z6 

2Z  28     3.23 

+X6.964 

-Z7   9    6.1 

+  77.84 

23  45.8 

17 

z8  z8  23.49 

13.384 

22  40  48.6 

X6.62 

22  33.0 

17 

2Z  34  50.83 

17.002 

z6  37  Z5.6 

81.36 

23  48.7 

z8 

z8  23  47.  x6 

13.644 

22  47    0.8 

14.38 

22  34.6 

z8 

21  41  39.34 

X7.040 

16    4   0.7 

84.88 

23  51.6 

19 

z8  29  z8.z6 

13.935 

22  52  Z7.6 

12.00 

22  36.3 

19 

2Z  48  28.75 

X7.078 

Z5  29  2Z.5 

88.39 

23  54.5 

20 

z8  34  55.84 

X4.901 

22  56  36.  z 

9.59 

22  38.0 

20 

21  55  19.07 

17.115 

Z4  53  z8.o 

91.89 

23  57.4 

2Z 

z8  40  39.6X 

+X4.443 

-22  59  53.6 

—  6.92 

22  39-9 

2Z 

22     2  ZO.29 

+17.153 

-Z4  X5  50.6 

+  95.38 

22 

z8  46  28.96 

X4.666 

23    2    7.6 

4.«3 

22  4Z.9 

22 

22     9     2.40 

17.190 

13  36  59.8 

98.8s 

0   0.4 

23 

z8  52  23.45 

14.873 

23    3  15.9 

-  X.45 

22  43.9 

23 

22  Z5  55.42 

X7.227 

Z2  56  46.0 

102.  29 

0   3-3 

H 

z8  58  22.65 

x5.o6o 

23    3  z6.6 

+  1.40 

22  46.0 

24 

22  22  49.32 

X7.264 

X2  Z5  ZO.O 

Z0S.9D 

0   6.3 

25 

Z9   4  26.  Z7 

X5.asa 

23    2    7.9 

4*33 

22  48.2 

25 

22  29  44.  ZO 

17.300 

zz  32  Z2.7 

109.06 

0    9.2 

26 

19  10  33*66 

+15.390 

-22  59  48.2 

+  7-3a 

22  50.5 

26 

22  36  39.71 

+17.334 

-zo  47  55.  z 

+II2.S7 

0  Z2.2 

1 

27 

Z9  z6  44.80 

15.536 

22  56  16.  z 

10.37 

22  52.8 

27 

22  43  36.13 

17.366 

zo     2  Z9.7 

115.61 

0  Z5.2  1 

28 

Z9  22  59.30 

15.670 

22  5z  30. z 

13.47 

22  55.  Z 

28 

22  50  33.27 

17.395 

9  15  27.4 

118.75 

0  z8.2 

29 

Z9  29  Z6.89 

15.794 

22  45  29.2 

X6.61 

22  57.5 

29 

22  57  31.04 

17.418 

8  27  20.8 

121.78 

02X.3 

30 

19  35  37.33 

15.908 

22  38  Z2.3 

X9.81 

22  59.9 

30 

23     429.30 

17.435 

738    2.9 

124.68 

1 

024.3 

31 

19  42    0.40 

+X6.0X3 

-22  29  38.2 

+23.04 

23     2.4 

31 

23  ZZ  27.86 

+17.443 

-  6  47  37.2 

+i«7.«3 

027.3 

32 

Z9  48  25.88 

+X6.XX0 

—22  Z9  46.3 

+26.30 

23     5.0 

32 

23  z8  26.48 

+17-440 

1 

-  5  56    7.7 

+W9.99     0  30.4 

Day  of  the  Month. 

lit 

•th. 

11th. 

16th. 

fist. 

SSth. 

tlst. 

Day  of  the  Month. 

ftth. 

10th. 

Iftth. 

iOth. 

tttfa. 

Semidiameter  . 
Hor.  Parallax  . 

m 
4.2 

zz.o 

m 

37 
9.8 

m 

3-3 
8.8 

m 

3.x 

8.Z 

m 

2.8 

7.6 

m 
2.7 

7-2 

If 
2.6 

6.9 

Sei 

He 

midiameter .    . 
vr.  Parallax .    . 

m 
2.5 

6.6 

m 
2-4 

6.5 

24 
6.4 

• 
6-1 

m 

6.4 

Note.— The  sign  +  indie 

ates  north  declinatioiis ; 

the  sign  ->  indicates  sonth  decUnatioaa. 
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GREENWICH  MEAN  TIME. 


4 


z 

2 

3 

4 
5 

6 

7 
8 

9 


MARCH. 


Apparent 

lUght 
Ascension. 


Noon. 


h  m  8 

22  57  31.04 

23  429.30 
23  II  27.86 
23  18  26.48 

23  2*  24.89 

23  32  22.68 

23  39  19-40 
23  46  14.51 

2353    7-30 


Var.  of 
R.  A. 
fori 
Hour. 


Noon. 


10 

23  59  57-03 

16.996 

II 

0    6  42.78 

+16.810 

12 

0  13  23.52 

16.576 

13 

0  19  58.09 

16.294 

14 

0  26  25.21 

15.956 

15 

0  32  43-53 

15.560 

16 

0  38  51.58 

+15.100 

17 

0  44  47.83 

14.576 

18 

0  50  30.71 

13.986 

19 

0  55  58.64 

13.330 

20 

I    I  10.07 

13.6X0 

21 

I    6    3.49 

+11.830 

22 

I  10  37.46 

10.991 

23 

I  14  50.64 

10.098 

24 

I  18  41.78 

9.156 

25 

I  22    9.79 

8.17a 

26 

I  25  13.72 

+  7.I5I 

27 

I  27  52.80 

6.I0I 

28 

I  30    6.40 

5.030 

29 

I  31  54-13 

3.946 

30 

I  33  15-79 

2.859 

31 

I  34  "-45 

+  1.781 

32 

I  34  41.42 

+  0.722 

8 
+17.418 

17.435 

X7-443 
17.440 
17.422 

+17.389 
17.334 
17-253 
17.142 


Apparent 
Declination. 


Noon. 


8  27  20.8 
738  2.9 
6  47  37.2 


Var.  of 
Decl. 
for  I 
Hour. 


Noon. 


+121.78 
124.68 
x«7-43 


Meridian 
Passage. 


556    7-7 

129.99 

5    339.4 

132.32 

-  4  10  18.2 

+J34.40 

3  16  10.8 

136.16 

2  21  25.1 

X37.58 

I  26  10. 1 

138.59 

-  0  30  36.3 

139.15 

+  0  25    5.2 

+i39.aa 

I  20  41.6 

138.72 

2  15  59-2 

137.64 

3  10  43.1 

i35-9a 

4    4  38.0 

133-54 

+  4  57  27.8 

+130.49 

5  48  56.2 

126.76 

6  38  46.8 

122.34 

7  26  43.5 

117.27 

8  12  30.9 

111.57 

+  8  55  54.2 

+105.28 

9  36  39-9 

98.44 

10  14  35-3 

91.10 

10  49  28.9 

83.30 

II  21  10.2 

75.08 

+11  49  30.0 

+  66.51 

12  14  20.0 

57.61 

12  35  330 

48.44 

12  53    3-0 

39.02 

13    644.7 

29.42 

+13  16  34.4 

+  19.70 

+13  22  29.6 

+    9.90 

h    m 
021.3 

024.3 

027.3 

o  30.4 

033.4 

036.4 

039-4 
o  42.4 

045-4 

o  48.3 
o  51. 1 

053.8 

o  56.4 
o  58.9 

I  1.3 


3-5 

5-5 

7-3 

8.8 

10.0 

10.9 

"•5 
II. 8 

11.7 

II. 2 

10.3 
9.0 

7-3 
5-1 
2.5 


059-5 
o  56.0 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


2d. 

7  th. 

12th. 

17th. 

22d. 

n 

»» 

n 

w 

It 

2.5 

2.6 

2.8 

30 

3.5 

6.6 

6.8 

7-3 

8.0 

9.1 

27th. 


4.0 
10.6 


4 

% 

S 


I 
2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 
13 
14 
15 

16 

17 
18 

.19 
20 

21 
22 

23 

24 

25 

26 
27 
28 
29 
30 

31 
32 


APRIL. 


Apparent 

Right 
Ascension. 


Noon. 


h  m  8 
34  41-42 
34  46-33 
34  27-08 

33  44-89 
32  41-31 

31  18.24 

29  3787 
27  42.67 

25  35-34 
23  18.77 

20  55.96 
18  29.96 
16  3.78 
13  40.29 
II  22.24 

9  12.11 

7  12.14 

5  24.21 

3  49-93 
2  30.59 

I  27.18 
o  40.42 
o  10.72 

59  58.33 
o    3.29 

0  25.46 

1  4.60 

2  0.34 

3  12.27 

4  39-91 

6  22.72 

8  20.19 


Var.  of 

R.  A.  I     Apparent 

for  1  I  Declination. 

Hour.  I 


Noon, 


Noon. 


8 
+0.722 

—0.306 

1.290 

2.  2 16 

S.069 

-3-838 

4.509 
5.072 

5.517 
5.842 

-6.038 
6.108 
6.054 
5.884 
5.604 

-5.225 

4.760 

4.223 

3.624 
2.977 

—2.300 

1-597 

0.878 

-0.154 

+0.566 

+1.279 
1.979 
2.663 
3.328 
3.972 

+4.593 
+5-193 


+13  22  29.6 
13  24  29.6 
13  22  35.2 
13  16  49.6 

13  7  18.7 

+  12  54  II. o 

12  37  38.3 
12  17  55-3 
"  55  20.3 
II  30  14.4 

+11  3  1-5 

1034  7.9 

10  4  1.6 

9  33  10.3 

9  2  3.2 

+  8  31  8.2 
8  051. 1 

7  31  36-1 
7  3  44-8 
6  37  35-9 

+  6  13  25.5 
5  51  26.3 
5  31  47-8 
5  14  37-3 
4  59  59-8 

+  44758.1 
4  38  32.9 
4  31  43-6 
4  27  28.3 
4  25  44-3 

+  4  26  27.9 
+  4  29  34.9 


Var.  of 
Decl. 
for  1 
Hour. 


Noon. 


+  9-90 

+  o.io 

—  9.62 

19.14 

28.38 

-37.18 

45.44 
53.01 
59.76 
65.57 

-70.32 

73.95 
76.40 
77.66 
77.73 

-76.68 
74-58 

71.5a 
67.62 
63.00 


Meridian 
Passage. 


h    m 
o  56.0 

o  52.2 

047-9 

043.3 
038.3 

o  32.9 
027.3 
021.5 

OI5-5 
o    9-3 

5  0  s.  0 
)  ts.'ke.  6  I 

23  50.3 : 

23  44-0 
23  37-8 
23  31-7 

23  25.7 
23  20.0 

23  14-5 
23  9.3 
23    4.3 


-57.78  22  59.6 

52.09  22  55.2 

46.06  22  51.0 

39.78  22  47.1 


33.33 

-26.81 

20.29 

13.83 

7.46 

—  1.23 

+  4.83 
+10.71 


22  43.5 

22  40.2 
22  37.2 

22  34-4 
22  32.0 
22  29.7 

22  27.7 
22  25.9 


Day  of  the  Month. 


Semidiameter  .     . 
Hor.  Parallax  .     . 


1st. 


4.6 
12.3 


6th. 


5-3 
139 


11th. 


5-7 
151 


16th. 


5.8 
154 


21st. 


26th. 


5-6      5.2 
149113-9 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  south  declinations 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 


220 


MEROUEY,  1899. 


GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

1 

o 

■s 

IS' 

Q 

Apparent 
AscendoiL 

Var.  of 
R.A. 
for  X 
Hoar. 

Apparent 
Declination. 

Var.  of 
DecL 
for  X 
Hoar. 

Meridian 
Passage. 

0 

1 

Am>arent 
AicensioiL 

Var.  of 
R.A. 
for  X 
Hoar. 

Apparent 
Declination. 

Var.  Of 
DecL 
for  z 
Hour. 

Meridian 
Passage. 

Noon, 

Noon, 

N«m, 

ASmi. 

JV&M. 

Nlamt, 

Nwm, 

ITaom, 

h  m      ■ 

% 

•     »       m 

• 

h    m 

h  m     s 

8 

m      1        m 

m 

h    m 

z 

Z    6  22.72 

+  4-593 

+  4  26  27.9 

+  4-83 

22  27.7 

z 

3  34  30.Z8 

+X8.937 

+Z7  52  36.0 

+9X.88 

22  59.  Z 

2 

I    8  20.19 

S-X9S 

4  29  34.9 

za7x 

22  25.9 

2 

3  42  ZO.78 

X9.448 

z8  29   6.8 

90.67 

23  3.0 

3 

I  10  31.80 

5.771 

4  35    0.8 

Z6.40 

22  24.4 

3 

350    3.60 

X9-955 

X9    5    4-9 

89.XO 

23  7.2 

4 

I  12  57.01 

6.3*7 

4  42  40.7 

81.88 

22  23.  Z 

4 

3  58    8.6z 

80. 461 

Z9  40  Z9.8 

87.05 

23  IX.5 

5 

I  15  35-32 

6.862 

4  52  29.4 

27.X4 

22  22.0 

5 

4    625.65 

8O.958 

20  z  4  40.6 

84.58 

23  z6.o 

6 

I  z8  26.25 

+  7-37« 

+  54  21.9 

+38.  X9 

22  2Z.Z 

6 

4  X4  54-47 

+ax-44X 

+20  47  55-7 

+81.59 

23  20.8 

7 

I  21  29.35 

7-877 

5  z8  Z2.9 

37.02 

22  20.4 

7 

4  23  34.64 

8Z.903 

2x  Z9  53.  z 

78.  xo 

23  25.7 

8 

z  24  44*20 

8.358 

5  33  57.4 

4X.64 

22  Z9.9 

8 

4  32  25.60 

88.338 

2Z  50  20.6 

74.XO 

23  30.8 

9 

I  28  ZO.40 

8.833 

5  51  30-2 

46.05 

22  Z9.5 

9 

4  4Z  26.59 

88.738 

22  19     5.8 

69-59 

23  36.0 

lO 

z  3Z  47.62 

9.276 

6  zo  46.4 

5a  26 

22  Z9.4 

zo 

4  50  36.67 

83.095 

22  45  56.7 

C4.S8 

23  4X.4 

II 

I  35  35-56 

+  9.7x7 

+  6  3Z  4Z.0 

+54.a6 

22  Z9.4 

IZ 

4  59  54.77 

+«S.404 

+23  ZO  4Z.7 

+39- xo 

23  46.9 

12 

X  39  33  96 

10.X47 

654   9.4 

58.07 

22  Z9.6 

Z2 

5    919.6Z 

83.657 

23  33  10.3 

53-30 

23  52.5 

13 

z  43  42.58 

10.370 

7  z8   6.7 

6X.68 

22  20.0 

X3 

5  z8  49.81 

83.850 

23  53  Z2.6 

46.98 

23  58.x 

M 

z  48    1.25 

10.985 

7  43  28.4 

65.  xo 

22  20.5 

X4 

5  28  23.88 

83.978 

24  zo  40.3 

40.34 

15 

z  52  29.83 

".396 

8  zo  Z0.0 

68,S4 

22  2Z.Z 

X5 

538    0.25 

84.040 

24  25  27.0 

S3-S* 

0    3.8 

i6 

X  57    8.23 

•1-XX.803 

+  8  38    7.0 

+71-39 

22  22.0 

z6 

5  47  37.28 

+34-035 

+24  37  27-9 

+36.54 

0    9.5 

17 

2    z  56.38 

x3.ao9 

9    7  x5.x 

74.a5 

22  23.0 

X7 

5  57  X3-39 

83.964 

24  4640.Z 

X9-47 

OZ5.2 

i8 

2    6  54.26 

xa.6xs 

9  37  29.8 

76.94 

22  24.2 

z8 

6    647.03 

83.889 

2453    2.4 

Z8.S9 

020.8 

19 

2  12    Z.89 

x3.oaa 

zo   846.9 

79.45 

22  25.5 

X9 

6  z6  Z6.7Z 

83.635 

24  56  35-2 

+  5-37 

0  26.4 

20 

2  Z7  Z9.33 

X3.43a 

zo  4Z    Z.9 

82.77 

22  27.0 

20 

6  25  4Z.06 

23.386 

24  57  2Z.O 

-  1.58 

03Z.9 

21 

2  22  46.65 

+X3.846 

-t-zz  Z4  Z0.2 

•Ws.90 

22  28.7 

2Z 

6  34  58.88 

+83*  090 

+24  55  23.5 

—  8.83 

037.3 

22 

2  28  23.99 

14.266 

zz  48    7.2 

85.83 

22  30.5 

22 

644    9.06 

88.75X 

24  50  47.6 

14.71 

042.5 

23 

2  34  XX.47 

14.692 

Z2  22  48.4 

87.56 

22  32.5 

23 

6  53  ZO.63 

W.S74 

24  43  39.3 

80.98 

047.6 

24 

2  40   9.29 
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GREENWICH  MEAN  TIME. 
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are  decreasing.    The  sign  — '  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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2    7.0 

28 

15    014.95 

8.X74 

16  XI    8.7 

9-39 

033.7 

29 

14  36  14-55 

1.936 

14  20  26.7 

9.50 

2     3.8 

29 

15    I    7.20 

3.X80 

x6  14  53-9 

9*37 

0  3a6 

30 

1437    1.16 

X.947 

14  24  X4.9 

9.33 

2     0.7 

30 

15    159-57 

3.X85 

16  18  38.5 

9*S4 

027.6 

31 

14  37  48.03 

+1.958 

-1428    3.4 

-9.5s 

X57-5 

31 

15    2  52.07 

+3.X90 

-16  22  22.5 

-9.9I 

024.5 

132 

14  3835-16 

+Z.969 

-14  31  52.3 

-9.55 

154-4 

32 

15    344.68 

+3.X93 

-16  26    5.9 

-^JO 

02X.5 

Day  of  the  Month. 

8th. 

16th. 

t4th. 

Day  of  the  Month. 

84 

10th. 

IM. 

10th. 

Sei 
He 

1 

nidiameter  . 
Tizontal  Pars 

... 

dlaz     . 

•    •     . 
... 

m 
15.8 
1.5 

m 

155 

X.5 

m 
153 

X.4 

Semidiameter   .... 
Horizontal  Parallax .    . 

m 
15.2 

«-4 

• 

X5.0 

14 

• 

149 
M 

m 
X4.8 

X4 

N0TS.-.TI 

tie  sign  +  indicates  north  declinstions ; 

the  sign  —  indlcataa  tooth  d«clinatioii& 
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1 

GREENWICH  MEAN  TIME. 

1 

1 

NOVEMBER. 

1 

DECEMBER. 

Day  of  Mcnth. 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 

Decl. 

fori 

Hour. 

Meridian 
Passage. 

§ 

•s 

(« 

Q 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 

Decl. 

fori 

Hoar. 

Meridian 
Passage. 

Noon, 

Noon. 

Noon, 

Noon. 

Noon, 

Noon. 

Noon. 

Noon, 

h    m    8 

8 

•        *          n 

n 

h    m 

h    m     8 

% 

•            *            H 

m 

h    m 

X 

15    3  44-68 

-H.195 

-16  26      5.9 

-9.30 

021.5 

I 

15  30  28.40 

+3.328 

-18    10    36.3 

^7.98 

22  47.1 

2 

15    4  37-39 

a.199 

x6  29  48.6 

9.27 

0  18.4 

2 

15  31  21.84 

3.235 

18    13    47.2 

7.92 

22  44.0 

3 

15    5  30.21 

a.ao3 

16  33  30.6 

9.24 

015.4 

3 

15  32  15.21 

3.222 

18    16    56.7 

7.86 

22  41.0 

4 

15    623.12 

a.  207 

16  37  1 1.9 

9.21 

0  12.3 

4 

1533    8.50 

2.219 

18    20       4.7 

7.80 

22  37-9 

5 

15    7  16.12 

a.3zi 

16  40  52.4 

9.18 

0    9-3 

5 

1534    x-73 

3.316 

18    23    II.3 

7.74 

22  34.9 

6 

15    8    9.21 

+a.ai4 

-16  44  32.1 

-».X4 

0    6.2 

6 

15  34  54.88 

+3.3Z3 

-18    26    16.4 

-7.68 

22  31.8 

7 

15    9    2.38 

3.217 

16  48  II.O 

9.  II 

0    3.2 

7 

15  35  47-93 

3.ao8 

18  29  20.0 

7.62 

22  28.8 

8 

15    95562 

2.320 

16  51  49.0 

9.07 

0     O.fl 
»    A7.1 

8 

15  36  40.88 

3.204 

18  32  22.1 

7.56 

22  25.7 

9 

15  10  48.92 

2.222 

16  55  26.2 

9.03 

23  54-1 

9 

15  37  33-73 

3.300 

18  35  22.8 

7.50 

22  22.7 

lO 

15  II  42.29 

a.  225 

1659    2.5 

8.99 

23  5X-0 

10 

15  38  26.48 

3.195 

18  38  21.9 

7.44 

22  19.6 

II 

15  12  35-72 

-f2.227 

-17    237.9 

-8.95 

23  48.0 

II 

15  39  I9-" 

+3.X9O 

-18  41  19.5 

-7.37 

22  16.6 

12 

15  13  29.20 

2.229 

17    6  12.3 

8.91 

23  44-9 

12 

15  40  11.61 

3.X85 

18  44  15.6 

7.30 

22  13.5 

13 

15  14  22.72 

2.23Z 

17    9  45-7 

8.87 

23  41-9 

13 

15  41    3.98 

3.180 

18  47  lO.l 

7.24 

22  10.5 

M 

15  15  16.28 

2.233 

17  13  18.1 

8.83 

23  38.8 

M 

15  41  56.22 

3.X74 

18  50     3.0 

7.17 

22     7.4 

15 

15  16    9.88 

2.234 

17  16  49.6 

8.79 

23  35-8 

15 

15  42  48.32 

3.X68 

18  52  54.3 

7.10 

22     4.3 

i6 

15  17    3.52 

+2.235 

-17  2020.1 

-8.75 

23  32.7 

16 

15  43  40.28 

+3.162 

~i8  55  44.0 

-7.04 

1 
22      1.2 

17 

15  17  57.18 

2.236 

17  23  49.4 

8.70 

23  29.7 

17 

15  44  32.11 

3.156 

18  58  32.1 

6.97 

21  58.2 

i8 

15  18  50.86 

2.237 

17  27  17.6 

8.65 

23  26.6 

18 

15  45  23.78 

a.  149 

19     I  18.5 

6.  go 

21  55.1 

19 

15  19  44-55 

2.237 

17  30  44.7 

8.6x 

23  23.6 

19 

15  46  15.28 

3.143 

19    4    3-3 

6.84 

21  52.0 

20 

15  20  38.26 

2.938 

17  34  iO'7 

8.36 

2320.5 

20 

15  47    6.61 

a.  135 

19    646.5 

6.77 

21  48.9 

21 

15  21  31.98 

+2.238 

-17  37  35-6 

-6.51 

23  175 

21 

15  47  5776 

+3.X28 

—19    9  28.2 

—6.70 

21  45.8 

22 

15  22  25.70 

2.238 

17  40  59-3 

8.46 

23  14.4 

22 

15  48  48.73 

a.x2o 

19  12    8.1 

6.63 

21  42.7 

23 

15  23  19.41 

2.238 

17  44  21.8 

8.4X 

23  "-4 

23 

15  49  39-52 

8.XX3 

19  14  46.3 

6.56 

21  39.6 

24 

15  24  13.13 

2.238 

17  47  43.0 

8.36 

23    8.4 

24 

15  50  30-12 

3.Z04 

19  17  22.8 

6.49 

21  36.5 

25 

15  25    6.83 

a.a37 

17  51    3-0 

8.3Z 

23    5-3 

25 

15  51  20.53 

a.093 

19  19  57-7 

6.42 

21  33-4 

26 

15  26    0.50 

+2.236 

-17  54  21.9 

-^96 

23    2.3 

26 

15  52  10.72 

+3.086 

—19  22  30.8 

-«.S5 

21  30.3 

27 

15  26  54.15 

a.a35 

17  57  39.5 

8.30 

22  59-3 

27 

1553    0.69 

2.077 

19  25    2.2 

6.37 

21  27.2 

28 

15  27  47.77 

a.234 

18    055.8 

8.15 

22  56.2 

28 

15  53  50.44 

3.068 

19  27  31.9 

6.30 

21  24.Z 

29 

15  28  41.36 

S.232 

18    4  10.7 

8.09 

22  53.2 

29 

15  54  39.98 

3.058 

19  29  59.9 

6. 13 

21  21.0 

30 

15  29  34-90 

8.330 

18    724.2 

8.03 

22  50.1 

30 

15  55  29.27 

3.048 

19  32  26.2 

6.06 

21  17.9 

31 

15  30  28.40 

+2.228 

-18  10  36.3 

-7.98 

2247.1 

31 

15  56  18.31 

+3.038 

-19  34  50.7 

-5.99 

21  14.8 

32 

15  31  21.84 

+3.325 

-18  13  47-2 

-7-93 

22  44.0 

32 

1557    7-09 

+2.028 

-19  37  13-4 

-5.9X 

21  II.6 

Day  of  the  Month. 

td. 

11th. 

19th. 

97th. 

Day  of  the  Month. 

•th. 

18th. 

9l8t 

S9th. 

87th. 

• 

m 

m 

m 

«r 

m 

» 

m 

m 

Semidiameter  .... 
Horizontal  Parallax  .    . 

Z4.8 
14 

14.8 

14.8 

M 

Z4.8 
1.4 

Semidiameter  . 
Horizontal  Par: 

sdlaz    . 

X4.9 
1.4 

15.0 

1-4 

152 

1.4 

1-4 

156 

The  ■ifn+  prefixed  to  the  hourly  change  of  declination  indicates  that  north  decline 
era  decreasing.    The  aign  ^  indicatea  that  north  declinations  are  decreaain 

tionaarei 
ig  and  soul 

ncreaaingmndi 
khdeelinatlona 

Knxth  declinatioDt 
increaaing. 
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SATURN,  1899. 


GREENWICH  MEAN  TIME. 


JANUARY. 

FEBRUARY. 

3 
S 

0 

1 

Apparent 
Asccu&ion. 

Var.  of 
R.A. 

for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  1 
Hour. 

Meridian 
Passage. 

a 

0 

0 

CO 

Apparent 

Rilht 
Ascension. 

Var.  of 
R.  A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  1 
Hour. 

Meridian  ■ 
Passage. ; 

AW«. 

Noon. 

Notm. 

Noon, 

Noon, 

Noon. 

Noon. 

Noon, 

h   m      t 

s 

P           •              M 

m 

h    m 

h    m      s 

8 

•      *        w 

m 

h    m 

I    17    7  12.62 

+1.198 

-21  30  25.1 

-1.54 

22  20.3 

I 

17  20  40.64 

+0.942 

-21  44  47.0 

-0.79 

20  31.7 

2    17    741-31 

1. 193 

21  31      1.9 

1.52 

22  16.8 

2 

17  21     3.09 

0.930 

2145      5.6 

0.76 !  20  28.2 

3    17    8    989 

1.1S8 

21  31  38.1 

1.49 

22  13.4 

3 

17  21  25.27 

O.91S 

21  45  23.6 

0.74  20  24.6 

4  .  17    8  3833 

1. 183 

21  32  13.7 

1.47 

22     9.9 

4 

17  21  47.17 

0.906 

21  45  41.0 

0.71 

20  21. 1 

5    17    9    ^63 

1. 177 

21  32  48.7 

x-44 

22     6.5 

5 

17  22     8.78 

0.894 

21  45  57.9 

0.69 

20  17.5 

6    17    9  34-79 

+1.171 

-21  33  23.0 

-1.4a 

22     3.0 

6 

17  22  30.10 

+o.88a 

-21  46  14.3 

—0.67 

20  13.9 

7    17  10    2.82 

1. 163 

21  33  56.7 

X.39 

21  59.6 

7 

17  22  51.12 

0.870 

21  46  30.2 

0.65 

20  10.3  , 

8 

17  XO  30.69 

1.138 

21  34  29.8 

X.37 

21  56.1 

8 

17  23  11.84 

0.857 

21  46  45.6 

0.63 

20     6.7 

9 

17  XO  58.40 

1.131 

21  35    2.3 

X.34 

21  52.6 

9 

17  23  32.26 

0.844 

21  47     0.5 

o.6x 

20     3.1 

xo 

17  11  25.94 

1. 144 

21  35  34-2 

x.3a 

21  49.1 

10 

17  23  52.37 

0.831 

21  47  14.8 

0.59 

19  59.5 

II 

17  "  53-32 

+1.137 

-21  36    5.6 

— x.a9 

21  45.7 

II 

17  24  12.16 

+0.818 

-21  47  28.6 

-0.57 

19  55-9 

12 

17  12  20.52 

X.130 

21  36  36.3 

i.a7 

21  42.2 

12 

17  24  31.63 

0.805 

21  47  41-9 

0.53 

19  52.3  j 

13 

17  12  47,54 

i.iaa 

21  37    6.4 

1.34 

21  38.7 

13 

17  24  50.78 

0.791 

21  47  54.7 

0.53 

1948.7' 

14 

17  13  14-39 

X.114 

21  37  35-9 

x.aa 

21  35.2 

M 

17  25     9.60 

0.777 

21  48     7.0 

0.51 

19  45.1 

15 

1 

171341-05 

1. 106 

21  38    4.9 

X.X9 

21  31.7 

15 

17  25  28.09 

0.763 

21  48  18.8 

0.49 

19  41.4 

16 

17  14    7-51 

+1.098 

-21  38  33.2 

-1.17 

21  28.2 

16 

17  25  46.24 

+o.74fi 

—21  48  30.2 

-0.47 

19  37-8 

17 

17  M  33-77 

X.090 

21  39    0.9 

X.X5 

21  24.7 

17 

17  26     4.05 

0.735 

21  48  41.1 

0.45 

19  34-1 

18 

17  14  59.82 

1.081 

21  39  28.0 

x.ia 

21  21.2 

18 

17  26  21.52 

0.730 

21  48  51-5 

0.43 

19  30.5 

19 

17  15  25.67 

1.07a 

21  39  54.6 

x.xo 

21  17.7 

19 

17  26  38.64 

0.705 

2149     1.5 

0.41 

19  26.8 

20 

X7  15  51-30 

X.063 

21  40  20.6 

1.07 

21  14.2 

20 

17  26  55.42 

0.690 

21  49  II. 0 

0.40 

19  23.2 

21 

17  16  16.71 

+1.054 

—21  40  46.0 

—1.05 

21  10.7 

21 

17  27  11.85 

-t.0.676 

-21  49  20.0 

-0.58 

19  19-5 

22 

17  z6  41.90 

1.045 

21  41  10.8 

X.03 

21     7.1 

22 

17  27  27.92 

0.661 

21  49  28.6 

0.36 

19  15.8 

23 

17  17    6.87 

X.036 

21  41  34-9 

1.00 

21     3.6 

23 

17  27  43.63 

0.646 

21  49  36.8 

0.34 

19  X2.I 

24 

17  17  31.61 

X.027 

21  41  58.5 

0.98 

21     O.I 

24 

17  27  58.97 

0.631 

21  49  44.5 

0.3a 

19     8.5 

25 

17  17  56.11 

X.017 

21  42  21.5 

0.93 

20  56.6 

25 

17  28  13.95 

0.6x6 

21  49  5Z.8 

0.30 

19    4-8 

a6 

17  18  20.37 

+X.007 

—21  42  44.0 

-0.93 

20  53.0 

26 

17  28  28.56 

+0.60X 

-21  49  58.7 

— o.a8 

19     X.I 

27 

17  18  44.38 

0.997 

21  43     5.9 

0.91 

20  49.5 

27 

17  28  42.80 

0.586 

21  50     5.1 

0.36  , 

18  57.4 

28 

17  19    8.15 

0.986 

21  43  27.2 

0.88 

20  45.9 

28 

17  28  56.67 

0.570 

21  50  II. I 

0.34  , 

18  53.7 

29 

X7  19  31.66 

0.975 

21  43  48.0 

0.86 

20  42.4 

29 

17  29  10.15 

0-554       21  50  16.8 

o.ta  , 

18  50.0  ; 

30 

17  19  54-91 

0.964 

21  44     8.2 

0.83 

20  38.8 

30 

17  29  23.25 

0.538        21  50  22.1 

0.31  > 

18  46.3 

31 

17  20  17.91 

+0.953 

-21  44  27.9 

-<».8i 

20  35-3 

31 

17  29  3598 

+o.5aa    —21  50  27.0 

-O.X9 

18  42.5 

32 

17  20  40.64 

+0.948 

-21  44  47.0 

-0.79 

20  31.7 

32 

17  29  48.32 

-f«.5o6    -21  50  31.4 

-0.X8 

x8  38.8 

Day  of  the  Month. 

8d. 

11th. 

19th. 

t7th. 

Day  of  the  Month. 

4th. 

lith. 

SOth. 

tSth.  ' 

Semidiameter    , 
Horizontal  Para 

•           •           • 

illax  .    . 

If 
7.2 

0.8 

m 
0.8 

•* 
7,2 

0.8 

m 
0.8 

Sei 
He 

[Didiameter 
^rizontal  Pan 

•          •          •          • 

Ulax  .     . 

m 

74 
0.8 

75 

0.8 

7^6 
0.9 

m 

7.6 
0.9 

1 

Novs.— Tte  ligB  +  iodlcaiM  north  daelinntiotti ; 

th«  sign  —  ind 

K 

licfttas  Moth  docUnfttioat. 
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GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

4 
g 

s 

O 

& 

Apparent 

Kii(ht 
Asceusion. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour. 

Meridian 
Passage. 

4 

8 

a 

Q 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
for  X 
Hour. 

Apparent 
Declxnation. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Paaaage. 

Nffm, 

Noon. 

Noon, 

Noon, 

No^m, 

Noon. 

Noon, 

Noon, 

h  m     a 

a 

e      >       M 

If 

h    m 

h   m     s 

a 

•       t       m 

m 

h    m 

1 

17  29  10.15 

+0.554 

-21  50  16.8 

-0.2a 

18  50.0 

I 

17  32  46.56 

+0.0x8 

-21  50  21. 1 

+O.X8 

16  51.5 

2 

17  29  23.25 

0-338 

21  50  22.1 

o.ai 

18  46.3 

2 

17  32  46.79 

0.000 

21  50  16.6 

0.X9 

r6  47.6 

3 

17  29  35.98 

o.ytt 

21  50  27.0 

O.Z9 

18  42.5 

3 

17  32  46.59 

—0.0x8 

21  50  1 1.8 

o.ao 

16  43.6 

4 

17  29  48.32 

0.906 

21  50  31.4 

o.z8 

18  38.8 

4 

17  32  45.96 

a  036 

21  50    6.8 

o.ax 

16  39.7 

5 

17  30    0.27 

0.490 

21  50  35-5 

o.x6 

18  35.0 

5 

17  32  44.89 

0.053 

21  50    X.6 

o.aa 

16  35-7 

6 

17  30  11.82 

+0.473 

-21  50  39.2 

—0.15 

18  31.3 

6 

17  32  43-40 

— 0.07X 

-21  49  56.1 

+o.«3 

16  31.8 

7 

17  30  22.97 

0.456 

21  50  42.5 

0.X3 

18  27.5 

7 

17  32  41.49 

0.089 

21  49  50.4 

0.24 

16  27.8 

8 

17  30  33.72 

0.439 

21  50  45-5 

O.X2 

18  23.8 

8 

17  32  39.16 

0.X07 

21  49  44-4 

0.35 

16  23.8 

9 

17  30  44.07 

0.422 

21  5048.1 

a  10 

18  20.0 

9 

17  32  36.40 

0.134 

21  49  38.2 

0.36 

16  19.8 

lO 

17  30  54-OI 

0.465 

21  50  50.3 

0.09 

18  16.3 

10 

17  32  33.22 

a  143 

21  49  31.7 

0.37 

16  15.8 

II 

17  31    3-54 

+0.3S8 
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-0.74 

622.0 

Day  of  the  Month. 

6th. 

14th. 

ttd. 

80th. 

Day  of  the  Month. 

7th. 

15th. 

tSd. 

81st. 

m 

1 

m 

m 

m 

• 

• 

m 

Semidiameter 

•     •     .     • 

8.6 

8.5 

8.4 

8.3 

Sei 

nidiameter 

■     .     .     . 

8.2 

8.Z 

8.0 

7-9 

Horizontal  Pars 

dlaz  .    . 

Z.O 

Z.O 

Z.O 

0.9  1  He 

irizontal  Pars 

dlaz  .    . 

0.9 

0.9 

0.9 

0.9 

1 

1   The  rign  +  profit 

ad  to  the  hourly  change  of  declination  Indicates  th 

at  north  declina 

itlona  are  Increasing  and  south  decimations 

are  decreai 

ling.    The  aign  —  indicataa  that  north  declinatioa 

18  are  decreaais 

ig  and  aouth  declinationa  increasing. 
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SATURN,  1899. 


GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBER. 

§ 

a 

Apparent 
Aacension. 

Var.  of 
R.A. 
for  X 
Hour. 

Apparent 
Declination. 

Var.off 

DecL 

for  X 

Honr. 

Meridian 
Passage. 

1 

Apparent 
Ascension. 

Var.off 
R.A. 
for  X 
How. 

Apparent 
Decunation. 

Var.  off 
DecL 
forx 
Hour. 

m 

Meridian 
Paasace. 

Noon, 

Notm, 

Nmu^ 

Noom, 

Neon, 

Ar«ML 

Noon, 

ASnml 

h    m    • 

a 

•      t        m 

m 

h    m 

h   m   a 

a 

•            • 

• 
• 

h    m 

Z 

17    4  44-47 

40.183 

-2Z  34  ZZ.7 

-0.74 

6  22.0 

z 

X7    956.35 

+0.669 

-2Z  46  24. Z 

-f.«4 

429.2 

2 

17    44908 

0.200 

2Z  34  29.6 

0.76 

6  18.  z 

2 

17  zo  Z2.58 

0.684 

2Z  46  53.9 

1.25 

425.6 

3 

17    4  54-" 

o.ai8 

21  34  48.Z 

0.78 

6Z4.3 

3 

Z7  10  29.16 

0.698 

2Z  47  24.0 

Z.96 

42Z.9 

4 

17    4  59-55 

0.235 

21  35    7-1 

a8o 

6  Z0.4 

4 

17  zo  46.08 

0.7x2 

2Z  47  54.3 

X.27 

4x8-3 

5 

17    5    5-41 

0.252 

2Z  35  26.6 

0.8a 

6    6.6 

5 

X7"    3.34 

0.726 

2Z  48  24.8 

z.flB 

4Z4.6 

6 

Z7    5x1.68 

40.269 

-2Z  35  46.6 

-0.84 

6    2.8 

6 

Z7  zz  20.94 

+0.740 

-2Z  48  55.6 

-1.29 

4  zz.o 

7 

Z7    5Z8.36 

0.286 

2Z  36     7.Z 

0.86 

559.0 

7 

Z7  zz  38.88 

0.754 

2Z  49  26.6 

Z.29 

4   7-3 

8 

17    525.44 

0.30f 

21  36  28.0 

0.88 

5  55-1 

8 

Z7  iz  57.Z4 

0.767 

2z  49  57-8 

Z.30 

4   3.7 

9 

X7    53294 

0.321 

2Z  36  49.4 

a9o 

551.3 

9 

17  12  Z5.73 

a78i 

2Z  50  29. Z 

Z.90 

4     O.Z 

zo 

17    540.84 

0.338 

2Z  37  IZ.3 

a92 

547.5 

10 

Z7  Z2  34.65 

0.794 

2z  5Z    0.6 

1.3X 

356.5 

ZI 

17    549x4 

+0.355 

-2Z  37  33.7 

-0.94 

543.8 

zz 

17  12  53.89 

-fo.807 

-2Z  5Z  32.2 

— 1.3X 

352.9 

Z2 

17    557.85 

0.37a 

2z  37  56.5 

0.96 

540.0 

12 

Z7  13  13.44 

0.820 

2Z  52     3.9 

1.32 

349.3 

13 

17    6    6.96 

a388 

2Z  38  19.8 

0.98 

536.2 

13 

17  13  33.29 

0.833 

2Z  52  35.7 

Z.33 

345.7 

M 

17    6  16.46 

0.405 

2Z  38  43.5 

x.oo 

532.4 

14 

17  13  53.45 

0.846 

2x53  7.7 

1.33 

342.Z 

'5 

17    6  26.36 

0.42X 

2Z39    7.7 

I.OX 

528.6 

15 

Z7  Z4  Z3.92 

0.859 

21  53  39.7 

Z.SS 

338.5 

i6 

17    636.65 

+0-437 

-2Z  39  32.2 

— X.03 

524.9 

z6 

Z7  Z4  34.68 

+0.87X 

-«z  54  ZZ.8 

-X.S4 

3  34-9 

17 

17    647-34 

0.453 

21  39  57.2 

X.04 

5  21.2 

17 

17  M  55-73 

0.883 

2z  54  44.0 

««S4 

331.3 

i8 

17    658.41 

0.469 

21  40  22.6 

1.06 

517-4 

z8 

17  15  17.07 

0.895 

2z  55  i6.2 

I-S4 

3  27.7 

19 

Z7    7    9.86 

0.485 

21  40  48.3 

Z.08 

513.6 

19 

17  15  38.70 

0.907 

2Z  55  48.5 

I.S4 

324.Z 

20 

Z7   721.68 

0.501 

2Z  4Z  Z4.4 

X.09 

5   9.9 

20 

Z7  z6   o.6z 

a9S9 

2Z  56  20.8 

X.35 

3  20.6 

2Z 

Z7   733-89 

+0.517 

— 2Z  41  40.9 

— X.XX 

5    6.Z 

2Z 

Z7  z6  22.80 

+0.931 

-2Z  56  53.Z 

-X.S5 

317.0 

22 

17   746.48 

0.533 

2Z  42     7.7 

X.X9 

5    2.4 

22 

Z7  16  45.26 

0.949 

2z  57  25.4 

I.3S 

3  13.5 

23 

17    7  59-44 

0.548 

2x  42  34-9 

I.X4 

458.7 

23 

z7  17    8.00 

0.953 

2Z  57  57.7 

x.35 

3    9-9 

24 

Z7    8  12.78 

0.564 

2X43    2.5 

I.X5 

455.0 

24 

Z7  Z7  3Z.00 

0.964 

2Z  58  30.0 

I.S5 

3    6-4 

25 

17   8  26.49 

0.579 

2z  43  30.4 

X.X7 

45X.3 

25 

Z7  Z7  54.26 

0.975 

2Z59   a.3 

x.35 

3    2.8 

26 

Z7   8  40.56 

+0.594 

-«z  43  58.6 

— i.x8 

447.6 

26 

Z7  z8  Z7.78 

+0.986 

-«i  59  34.6 

-x.35 

259.3 

27 

17    855-00 

0.609 

21  44  27.Z 

x.ao 

443.9 

27 

Z7  z8  41.56 

0.996 

22    0   6.8 

X.34 

255.7 

28 

Z7    9   9.80 

0.624 

2Z  44  56.0 

I.2X 

440.3 

28 

1719    5.59 

1.006 

22   038.9 

X.S4 

2  52.2 

29 

17   924.96 

a639 

az  45  25.Z 

X.22 

436.6 

29 

Z7  Z9  29.87 

z.ox6 

22     Z  ZO.9 

x*34 

248.7 

30 

17   940.48 

0.654 

2X  45  54-5 

l.«3 

432.9 

30 

Z7  Z9  54.40 

x.oa6 

82     Z  42.9 

X.33 

2  45-2 

31 

17   956.35 

+0.669 

-2Z  46  24.  Z 

-1.24 

429.2 

31 

Z7  20  19.16 

+Z.Q36 

-22     8  Z4.8 

-1.33 

2  4Z.6 

32 

17  zo  Z2.58 

+0.684 

-2Z  46  53.9 

-X.95 

425.6 

32 

Z7  20  44.  z6 

+X.046 

-22     846.5 

-x.St 

238.Z 

Day  of  the  Month. 

8th. 

leth. 

Mth. 

Day  off  the  Month. 

8<L 

10th. 

18th. 

Mth. 

Sei 
Ho 

nidiameter  . 
irizontal  Pan 

m 

7.8 
0.9 

• 

7.7 
0.9 

• 

7-6 
0.9 

Se 
H( 

midiameter 
irizontal  Par 

.         a          •          . 

alias  •    . 

• 

7.5 
0.9 

• 

7-4 

0.8 

• 

74 
0.8 

m 

73 
a8 

1 

Lllax     .... 

thoaica^iiid 

ioatM  aoath  dseliaatloiik 

SATURN,  1899. 
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GREENWICH  MEAN  TIME. 


MOVEMBBR. 


DECEMBER. 


4 
9 

a 


g 


I 
2 

3 

4 
5 

6 

7 
8 

9 
zo 

zz 

Z2 

X3 
X4 
X5 

z6 

X7 
i8 

X9 

20 

2Z 
22 

23 
24 

25 

26 

27 
28 

29 

30 
31 

32 


Apparent 

%ght 
Aicftiwon. 


Noom^ 


jn  ■ 
2044.Z6 

21  9-39 

21  3485 

22  0.53 
22  26.42 

22  52.52 

23  18.82 

23  45-33 

24  12.03 

24  38.92 

25  6.00 

25  33*26 

26  0.69 
26  28.30 

26  56.08 

27  24.02 

27  52. I z 

28  20.36 

28  48.76 

29  X7.31 

29  45-99 

30  14.81 

30  43.76 

31  12.84 

31  42.04 

32  11.36 

32  40.80 

33  X0.35 

33  40.00 

34  9.74 

34  39-57 

35  9.49 


Var.of 
R.A. 
fori 
Hour. 


Noon, 


% 
-I-1.046 

z.os< 

Z.065 

1.074 
1.083 

+x.09a 
i.xoo 
Z.X08 
z.zi6 

1.X24 

+x.isa 
i.xa9 
Z.X46 
X.X53 

z.xfo 

+1.X67 
X.I74 

z.xSo 
1.Z86 

Z.XJ^ 

+X.198 

1.904 

i.aog 

i.ax4 

Z.2X9 

+i.aa4 

x.aas 

x.a37 
1.S4X 

+x.a45 
+1.848 


Apparent 
Decfination. 


Ifotm, 


t  m 
246.5 
22  3  18.1 
28  3  49.6 
22  4  20.9 
22     452.Z 


•22 
22 
22 
22 
22 

-22 
22 
22 
22 
22 


523.x 

5  53-9 
624.5 

654-9 
725.x 

755.x 
8  24.9 
854.4 
923.6 
952.6 


-22  zo  2Z.3 
22  zo  49.7 

22  ZZ  Z7.9 
22  ZZ  45.8 
22  Z2  Z3.4 

—22  12  40.7 
22  13  7.6 
22  13  34.2 
22  Z4  0.4 
22  Z4  26.3 

-22  Z4  5Z.9 
22  15  Z7.Z 
22  Z5  4Z.9 
22  16  6.3 
22  16  30.4 

—22  Z654.Z 
—22  Z7  17.4 


Var.ot 

DecL 

forx 

Hour. 


Noon, 


-1.31 

i.SX 
1.30 
z.a9 
1.9 

— i.a8 
i.a8 

1.87 

X.27 
1.96 

— X.95 
Z.S4 
I.«S 

i.aa 

Z.3X 

— i.ao 
x.x8 
1.17 
1.X5 
X.14 

— i.w 

X.XI 
l.XO 

1.08 
1.07 

— X.05 

Z.04 

x.oa 
i.ox 
0.99 

-o»98 
— 0.96 


Meridian 
Paaaage. 


b  m 
a38.Z 
234.6 
2  3Z.X 
227.6 
2  24.x 

8  20.6 
2  Z7.Z 
2  Z3.6 
2  ZO.Z 
2     6.6 

3.2 

59.7 
56.2 

52.7 
49.3 

45.8 

42.3 
38.8 

35-4 
31-9 

28.5 
25.0 
21.6 
x8.x 

X4-7 

ZZ.2 
7.8 

4.3 
0.9 

057.4 

054.0 
050.5 


Day  of  the  Month. 


Semidiameter   .    .    . 
Horizontal  Parallax  . 


I 


8d. 

11th. 

19th. 

m 

m 

m 

7.2 

0.8 

7.2 
0.8 

7.1 
0.8 

t7th. 


i 

o 


5* 


Z 
2 

3 
4 
5 


7 
8 

9 
zo 

ZZ 
Z2 

X3 
X4 
X5 

z6 

X7 
z8 

19 
20 

2Z 
22 

23 
24 
25 

26 

27 
28 

29 
30 

3X 
32 


Apparent 

Right 
Aacenaion. 


Noon, 


h  m  ■ 
7  34  39.57 
7  35  9.49 
7  35  39.49 
736  9.58 

7  36  39.74 

7  37  9.97 
7  37  40.25 
7  38  X0.58 

7  38  40.97 
7  39  ZZ.40 

7  39  4X.87 
7  40  Z2.37 
7  40  42.9Z 
7  41  X3.47 
7  4X  44.05 

7  42  Z4.64 
7  42  4525 
7  43  X5.87 
7  43  46.48 
7  44  X7.09 

7  44  47.69 
7  45  Z8.28 

7  45  48.85 
7  46  Z9.4Z 
7  46  49.94 

7  47  20.43 
7  47  50.88 
7  48  21.30 

7  48  5X.67 
7  49  21.98 

7  49  52.23 
7  50  22.42 


Var.of 
R.A. 
fori 
Hoar. 


Noon, 


+; 
4- 


MS 
848 

851 

*94 

«57 

a6o 
iQS 

867 
*69 

87X 
878 

«73 
«74 
«75 

876 
876 
876 

«75 
VI 

«74 
VA 
273 
878 

■71 

870 

.868 
.866 

964 
>86a 

859 
.857 


Apparent 
Declination. 


Noon, 


z6  54.  z 
22  Z7  Z7.4 
22  Z7  40.3 
22  Z8  2.8 
22  Z8  24.8 

—22  Z8  46.4 
22  Z9  7.6 
22  Z9  28.4 
22  Z9  48.9 
22  20    8.9 

—22  20  28.4 
22  20  47.5 
22  2Z  6.1 
22  2Z  24.3 
22  2Z  42.0 


-22  2Z  59.2 

-«.7X 

22  22  16.0 

a69 

22  22  32.4 

0.67 

22  22  48.3 

0.6s 

22  23     3.7 

0.63 

—22  23  18.6 
22  23  33.  Z 
22  23  47.  Z 
22  24  0.6 
22  24  Z3.7 

—22  24  26.3 
22  24  38.5 
22  24  50.2 
22  25  Z.4 
22  25  Z2.2 

-22  25  22.5 
-22  25  32.3 


Var.of 

DecL 

forx 

Hoar. 


Noon, 


0.96 
0.94 
o*9S 
agi 

-0.90 
0.88 
0.87 
0.85 
0.83 

-o.8x 

0.79 
0.77 

0.75 
0.7s 


— o.6x 

0.59 
0.58 
0.36 
0.54 

—0.58 
0.30 
0.48 
0.46 
©.44 

—0.48 
—0.40 


Meridian 
Pasaage. ' 


h    m 
054.0 

050.5 
047.x 

043.7 
040.3 

o  36.8  ' 

o  33.4  ] 
o  30.0  I 

o  26.6 

023.Z 

019.7 

o  Z6.3 
o  X2.9 

o   9.4 
o   6.0 


0 


t.il 


23  55.7 
23  52.3 
23  48.9 
23  45.5 

23  42.0 
23  38.6 
23  35.2 
23  31.8 
23  28.3 

23  24.9 
23  21.5 

23  x8.z 
23  14.6 

23  ZZ.2 


23 
23 


7.8 

4.4 


Day  of  the  Month. 


7.Z     Semidiameter  . 

0.8  I  Horizontal  Parallax 


ftth. 

18th. 

Slat 

i9th. 

1 
87th. 

m 

m 

m 

m 

m 

7.x 
0.8 

7.x 
0.8 

7.x 
0.8 

7.x 
0.8 

7.x 
0.8 

The  iign-f-  prefixed  to  the  hourly  chancre  of  declination  indicates  that  north  declinations  are  increasing  and  aonth  decHnntions 

are  decreaaing.    The  aign  ^  indicates  that  north  declinations  are  decreaaing  and  south  declinations  increasing.  ' 
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URANUS,  1899. 


GREENWICH 

MEAN  TIME. 

Day  and 
Month. 

Apparent 
Ascension. 

Var.  of 

R.  A. 

for 

I  Day. 

Apparent 
Declination. 

Var.of 

Decl. 

for 

I  Day. 

Meridian 
Passage. 

Day  and 
Month. 

Apparent 

Right 
Ascension. 

var.  Of  1                      ! 
R.  A.        Apparent 
for       Declination. 
xDay. 

Var.of 

Decl. 

for 

I  Day. 

1 

1 

Meridian 
Passage. 

JrfWMa 

Noon, 

Noon, 

N99n, 

Noon, 

Noon, 

Noon, 

Noon. 

( 

h  m     s 

s 

9       •      m 

n 

h    m 

h  m     s 

s 

•       *      m 

n 

h    m 

Jan.    3 

z6  z6  48.93 

+I3.*'9 

— 21  X2  50.0 

-33.99 

2Z  2Z.9 

July    2 

161055.33 

-7.815-2059    6.3  1 

+X9.46 

928.Z 

7 

16  17  41.07 

ia.780 

2X  14  59.0 

3X.47 

2Z     7.Z 

6 

16  XO  25.24 

7*.333 

20575X.4 

18.00 

9ZZ.9 

xz 

16  18  31. zi 

13.330 

2X  X7    X.7 

39.88 

20  52.Z 

zo 

x6   9  57.62 

6.580 

20  56  42.5 

16.40 

855.7 

15 

z6  19  X8.85 

ZX.633 

21  x8  57.9 

38.31 

20  37.2 

X4 

z6   9  32.66 

5.893 

20  55  40-4 

X4.66 

8395 

19 

z6  2o    4.ZX 

10.99a 

2X  2047.3 

36.47 

20  22.2 

z8 

z6   9  Z0.52 

5.X73 

20  54  45-4 

11.79 

823.4 

23 

z6  20  46.74 

+XO.316 

—21  22  29.6 

-24.67 

20    7.2 

22 

x6   851.32 

-4.4aa 

-20  53  58.2 

+10.81 

8    7-4 

27 

16  2  z  26.59 

9.604 

21  24     4.6 

33.83 

Z9  52.Z 

26 

z6   835.Z8 

S.644 

20  53  X9.0 

8.78 

751.4 

31 

x6a2    3.53 

8.860 

2X  25  32.1 

30. 93 

19  37.0 

30 

z6   822.20 

3.84a 

205248.x 

6.66 

735.5 

Feb.   4 

z6  22  37.42 

8.078 

2Z265Z.9 

X8.98 

Z92Z.8 

Aug.    3 

16   8  Z2.48 

1.0x3 

20  52  25.8 

4.46 

719.6 

8 

Z623*  8.ZZ 

7.363 

2X  28     3.9 

17.00 

Z9   6.6 

7 

z6   8   6.Z2 

X.X65 

20  52  X2.5 

+  3.19 

7    3.8 

12 

16  23  35.49 

+  6.430 

-2Z  29     7.9 

-14.98 

z8  5Z.3 

zz 

z6   8    3.Z8 

-0.303 

—20  52    8.3 

—  0.09 

648.0 

z6 

z6  23  59.44 

5.535 

2130    3-7 

ia.93 

z8  36.0 

15 

z6   8    3.70 

+  0.564 

20  52  X3.2 

a.39 

632.3 

20 

z6  24  Z9.9X 

4.676 

2Z  30  51.3 

XO.87 

z8  20.6 

19 

z6   8    7.69 

X.430 

20  52  27.4 

4.70 

616.6 

24 

z6  24  36.83 

3-783 

2z  3z  30.7 

8.8t 

z8   5.Z 

23 

16   8  X5.14 

a.395 

20  52  50.8 

6.99 

6    z.o 

28 

z6  24  50.  z6 

a.  883 

2Z  32    Z.8 

6.75 

17  49-6 

27 

x6   826.05 

5.X38 

20  53  23.3 

9.17 

545.5 

Mar.  4 

16  24  59.87 

+  X.970 

-2Z  32  24.7 

-4.67 

17  34-0 

31 
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27.4 

4  X7.5 

9.862x886 

0.0743522 

0.0792294 

25 

302 

x6 

33.2 

X  34  5X.4 

3 

0.7 

a  27 

47.0 

3  51.9 

9.8622497 

0.0840158 

0.0887134 

29 

308 

36 

1.3 

X  34  5a.8 

+2 

54.2 

-a  42 

X8.7 

-3  Q.S 

9.8622750 

0.0933229 

0.0978440 

May    3 

314 

55 

37.0 

X  34  55.a 

2 

39.3 

2  54 

52.0 

«  5».7 

9.8622644 

0.1022770 

0.1066228 

7 

321 

15 

23.6 

X  34  58.a 

a 

x6.6 

3     5 

X7.7 

•  X9.8 

9.8622175 

O.X 108830 

0.1 I 50582 

IZ 

327 

35 

23.5 

I  35    X.9 

z 

473 

3  13 

28.3 

I  4S-9 

9.8621353 

O.XX9I493 

O.1231582 

15 

333 

55 

39.2 

X  35    6.x 

z 

12.7 

3   19 

17.6 

X    9,a 

9.8620185 

O.Z 270860 

O.130935X 

19 

340 

16 

12.5 

X  35  X0.7 

+0 

34-5 

-3  22 

4X.O 

-0  3a.4 

9.8618686 

0.1347060 

0.1384006 

23 

346 

37 

4-9 

I  35  X5.6 

—0 

5-3 

3  23 

36.0 

+0   4*9 

9.8616873 

0.1420x94 

0.1455638 

27 

352 

58 

X7.6 

X  35  »-8 

0 

44-9 

3    22 

x-4 

0  4«.3 

9.8614769 

0.1490335 

0.1524290 

31 

359 

19 

51.7 

X  35  a6.3 

X 

22.4 

3   17 

57.8 

I  19.3 

9.8612397 

0.1557500 

0.1589964 

June    4 

5 

41 

48.2 

I  35  3*.o 

z 

55.8 

3   IX 

27.9 

X  55-4 

9.8609788 

0.162 1686 

0.1652666 

8 

12 

4 

7.7 

X  35  37.8 

-a 

23.6 

-;3.    2 

36.0 

+■  10.3 

9.8606972 

o.z68a9o8 

0.17x2421 

Z2 

18 

26 

50.8 

X  35  43.8 

a 

44.4 

2  51 

28.0 

3    3*4 

9.8603983 

0.174x212 

O.Z 769288 

z6 

24 

49 

58.x 

X  35  49.9 

a 

57.0 

2  38 

XI.7 

s  34.4 

9.8600859 

0.1796661 

0.1823343 

20 

31 

13 

30.3 

X  35  56.a 

3 

0.9 

2  aa 

56.3 

4    «.8 

9.8597636 

0.1849343 

0.1874673 

24 

37 

37 

28.x 

X  3«    «.7 

a 

55.8 

2     5 

530 

4A3 

9.8594355 

0.1899338 

O.X923325 

28 

44 

I 

52.x 

X  36   9.3 

-a 

42.0 

-I  47 

X3-9 

-Kso.6 

9.8591058 

0.1946640 

0.1969285 

32 

50 

26 

42.9 

X  96  X6.X 

-a 

20.0 

-Z    87 

12.6 

+5    9.4 

9.8587785 

0.1991257 

0.20x2547 
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VENUS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Daio. 

Dally 
Motioa. 

Reduction 

to 

Orbit 

Heliocentric 

Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

e 

« 

t* 

9     *    t* 

« 

m 

• 

« 

m 

i     m 

July     a 

50 

26 

42.9 

X  36  x6.t 

-2 

20.0 

-Z 

27 

Z2.6 

+5    9.4 

9.8587785 

0.199x257 

0.20x2547 

6 

56 

5* 

Z.2 

1*36  «5-x 

I 

5Z.O 

Z 

6 

3-9 

5  a4.3 

9.8584577 

0.2033159 

0.2053097 

xo 

63 

17 

47.6 

I  S6  30.« 

Z 

Z6.4 

0 

44 

3.6 

S  35.2 

9.858x475 

0.2072366 

0.2090972 

M 

69 

44 

2.5 

I  S6  57.3 

-0 

37  9 

—0 

2X 

28.  z 

5  4X.8 

9.8578519 

0.2x08926 

0.2x26237 

x8 

1 

76 

10 

46.  Z 

I  36  44-5 

+0 

2.5 

+0 

z 

255 

5  44.9 

9.8575746 

0.21429x0 

0.2158958 

1 

22 

82 

37 

58.4 

I  36  51.6 

4« 

42.9 

+0 

24 

X9.6 

+3  4a.  X 

9.8573x93 

0.2174386 

0.2x89x94 

26 

•9 

5 

38.8 

X  36  58.6 

Z 

21.Z 

0 

46  56.7 

5  35-7 

9.8570891 

0.2203392 

0.2216970 

30 

95 

33 

46.5 

1  S7    5-a 

z 

55-3 

z 

8 

59.4 

S  a4.9 

9.8568873 

0.2229927 

0.2242272 

Aug     3 

Z02 

2 

20.  z 

I  37  ".5 

2 

23.7 

z 

30 

X0.4 

s  9.9 

9.8567163 

0.2253992 

0.2265090 

7 

Z08 

31 

X7.6 

I  37  i7.a 

2 

44-7 

z 

50 

13a 

4  30.8 

9.8565785 

0.2275572 

0.2285444 

IZ 

"5 

0 

36.5 

I  37  «.« 

+2 

57-3 

+2 

8 

52.0 

+4  a7.9 

9.8564756 

0.229471 X 

O.230338X 

!         15 

zaz 

30 

13.6 

«  37  ^'3 

3 

0.8 

2 

25 

52.2 

4    X.6 

9.8564089 

0.23x1464 

0.23x8969 

1         19 

Z28 

0 

51 

I  37  4.3 

2 

55-2 

2 

4» 

0.5 

S  3«.o 

9.8563796 

0.2325909 

0.2332290 

«3 

134 

30 

6.7 

1  37  3i.« 

2 

40-5 

2 

54 

4-7 

«  59.7 

9.8563876 

0.23381x4 

0.2343383 

1 

«7 

141 

0 

13.5 

«  37  3«.9 

2 

17.6 

3 

4 

54-8 

8  as.o 

9.8564331 

0.2348099 

0.2352262 

31 

147 

30 

20.5 

X  37  3X.3 

+Z 

47-7 

+3 

13 

22.3 

+x  48.3 

9.8565x56 

0.2355870 

0.235892 X 

Sept.   4 

154 

0 

22.4 

X  37  a9.3 

z 

Z2.2 

3 

19 

20.7 

z  X0.6 

9.8566336 

0.236x420 

0.2363369 

8 

160 

30 

13.3 

X  37  «3.8 

+0 

331 

3 

22 

45-5 

+0  3X.8 

9.856786X 

0.236477X 

0.2365636 

12 

z66 

59 

47.6 

X  37  «.i 

-0 

7.6 

3 

23 

34-4 

"ft    7.3 

9.8569707 

0.2365972 

0.2365789 

16 

1 

173 

29 

0.3 

I  37  X5.0 

0 

48.0 

3 

21 

47-2 

0  46.8 

9.8571850 

0.2365096 

0.2363905 

1 

20 

179 

57 

46.0 

X  37    7.« 

— z 

25.9 

+3 

17 

25.6 

-X  S4.4 

9.8574265 

a2362220 

0.2360045 

«4 

186 

26 

0.0 

I  36  59.a 

z 

59.3 

3 

ZO 

33.7 

«    X.4 

9.85769x7 

0.2357387 

0.2354244 

28 

192 

53 

38.5 

z  3649.9 

2 

26.7 

3 

z 

Z7.2 

S36.6 

9.8579773 

0.23506x3 

0.2346495 

Oct    2 

199 

20 

38.2 

X  36  39.8 

2 

46.7 

2 

49 

43-9 

s  9.7 

9.8582796 

0.234x890 

0.2336793 

6 

205 

46  56.4 

X  36  a9-a 

2 

5^.2 

2 

36 

3-2 

S  40.a 

9.8585948 

0.23312x2 

a2325X48 

zo 

2Z2 

12 

31.5 

z  36  18.3 

-3 

0.7 

+2 

20 

26.1 

-4    7.8 

9.8589x88 

a 23 18606 

0.23XX596 

14 

218 

37 

22.8 

X36    7.3 

2 

54-3 

2 

3 

4-9 

4  Sa.a 

9.8592476 

a2304X25 

0.2296205 

18 

1 

225 

I 

30.4 

X  3S  56.5 

2 

39.x 

X 

44 

13.1 

4  9S.X 

98595772 

a2287838 

0.2279032 

22 

231 

24 

55-4 

z  35  46.0 

2 

x6.z 

z 

24 

5.2 

5   X0.3 

9-8599033 

0.2269791 

0.22601x5 

26 

237 

47 

39*4 

X  35  36.1 

Z 

46.4 

z 

2 

56.7 

5  93.4 

9.8602219 

0.2249999 

0.2239446 

30 

244 

9 

45- 1 

X  33  a6.9 

-z 

ZZ.4 

+0 

41 

3.4 

-5  3a.6 

9.8605292 

0.2228450 

0.22x7006  t 

Nor    3 

250 

31 

X5-7 

X  35  18.6 

-0 

33.1 

+0 

z8 

4Z.4 

9  37-7 

9.86082x2 

0.2205109 

0.2x92760 

7 

256 

52 

14.8 

X  S3  xx.a 

+0 

6.8 

-0 

3 

52.5 

938.6 

9.86x0946 

0.2x79962 

0.2x667x4  1 

IZ 

263 

12 

46.6 

I  35    4.9 

0 

46.4 

0 

26 

2X.9 

9  35.4 

9.86x3459 

0.2153022 

0.2138889  > 

15 

269 

32 

55.5 

X  34  59.8 

z 

23.7 

0 

48 

30.6 

5  aB.8 

9.86 157 2 X 

0.2124325 

0.2x09330 

19 

275 

52 

46.2 

I  34  55.8 

+1 

56.8 

-z 

xo 

2.3 

-9  X7.0 

9.86x7705 

0.2093909 

0.2078061   • 

23 

282 

12 

23.3 

X  34  53.0 

2 

24.3 

z 

30 

42.0 

5    a.x 

9.8619388 

0.2061782 

0.2045068 

27 

288 

31 

514 

I  34  51.3 

2 

44-7 

z 

50 

M-5 

4  43.6 

9.8620749 

a 2027909 

0.20x0299 

Dec.    X 

294 

51 

Z5.0 

X  34  50-7 

2 

57-1 

2 

8 

25.9 

4  ax.6 

9.8621773 

0.X992226 

0.1973688 

5 

301 

ZO 

38.Z 

X  34  5X.I 

3 

X.O 

2 

25 

3.3 

3  56.6 

9.8622448 

0,1954678 

0.1 935 I 88 

1           9 

307 

30 

4-9 

X  34  5a-4 

+2 

56.0 

-2 

39 

54-7 

-3  a8.7 

9.8622765 

0.19x5217 

0.X804764 

13 

313 

49 

38.8 

t  34  54-6 

2 

42.5 

2 

52 

49.4 

a  58.3 

9.8622719 

ax873836 

0.X852426 

17 

520 

9 

23.0 

X  34  57.6 

2 

2Z.Z 

3 

3 

38.0 

a  13.7 

9.8622311 

0.X830536 

0.1808 163 

21 

326 

29 

20.2 

X  35    x.x 

z 

52.8 

3 

Z2 

12.7 

X  51.4 

9.8621549 

ox  785309 

0.176x953 

«5 

332 

49 

32.7 

X  35    5a 

z 

X9.O 

3 

z8 

27.0 

I  13.6' 

9.8620438 

O.X7 38088 

0.X713708 

29 

339 

10 

2.5 

X  35    9.7 

+0 

41-4 

-3 

22 

Z6.3 

-«  38.9 

9.8618994 

0.1688790 

0.X663328 

33 

345 

30 

5Z.Z 

X  35  «4-7 

+0 

1.8 

-3 

23 

37-3 

—0    1.6 

98617233 

0.l6^72Q4 

0.X610687 

256 
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MARS. 

1 

GREENWICH  MEAK  NOON. 

Date. 

Heliocentric 

Longitude, 

Uean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitada. 

Daily 
Motion. 

Logarithm 

of 

Radios 

Vector. 

Logarithm 
from  £ 

of  Distanoe 
arth— 

At  Interme- 
diate Date. 

At  Date. 

0 

< 

m 

4     m 

m 

• 

« 

m 

Jan.      3 

III 

38 

50.0 

V  38.4X 

+43.7 

+x  38 

49.x 

+34.40 

0.2100192 

9.8245771 

9.82 I 3561 

7 

"3 

29 

9-3 

a?  31.34 

4X.6 

X  40 

23-4 

33.77 

0.2109487 

9.8186444 

9.8164710 

II 

115 

19 

I.X 

37  24.60 

39.3 

X  41 

5X.2 

31.  Z3 

0.21x8423 

9.8148594 

9.8138296 

15 

117 

8 

26.5 

rj  xS.xs 

3^-9 

X  43 

12.4 

X9.50 

0.2x26995 

9.8133945 

9.8135605 

19 

118 

57 

26.7 

rj  XI.98 

34.3 

X  44 

27.2 

17.86 

0.2135196 

9.8143300 

9.8156977 

a^ 

120 

46 

2.9 

rj    6.XS 

+31-7 

+x  45 

35.3 

4'i6.3x 

0.2x43026 

9.817653X 

9.82018 16 

27 

122 

34 

16.3 

37    0.6a 

28.9 

X  46  36.9 

14. 59 

0.2150478 

9.8232646 

9.8268800 

31 

124 

22 

8.1 

26  55.37 

26.0 

I  47 

32.0 

13.96 

0.2157546 

9.8310028 

9.8356060 

Feb.     4 

126 

9 

39-7 

26  50.44 

23.0 

X  48 

20.6 

XI.  35 

0.2164227 

9.8406599 

9.8461327 

8 

127 

56 

52.1 

26  45.80 

19.8 

X  49 

2.8 

9.74 

0.2170519 

9.8519910 

9.8582002 

12 

129 

43 

46.5 

26  4X.45 

+16.7 

+1  49 

38.5 

+  8.12 

0.2176418 

9.8647250 

9.8715293 

16 

131 

30 

24.1 

26  37-40 

13.5 

I   50 

7.8 

6.52 

0.2181920 

9.8785777 

9.8858376 

20 

133 

16 

46.1 

26  33.67 

X0.3 

I   50 

30.7 

4.9s 

0.2x87026 

98932753 

9.9008632 

24 

135 

2 

53.9 

26  30.24 

7.0 

X  50 

47.2 

S.33 

0.2191728 

9.9085730 

9.91638x0 

28 

136    48 

48.4 

26  27.  xo 

3.7 

X  50 

57.3 

X.75 

0.2196025 

9.9242648 

9.9322050 

Mar.    4 

138 

34 

3I.I 

26  24.27 

+  0.4 

+x  51 

1.2 

+  O.X9 

0.2199918 

9.9401827 

9.9481820 

8 

140 

20 

2.9 

26  21.73 

-  2.9 

X  50 

58.8 

—  X.39 

0.2203401 

9.9561875 

9.9641839 

X2 

142 

5 

25-3 

26  X9.49 

6.2 

I  50 

50.1 

2.95 

0.2206477 

9.9721576 

9.9800954 

z6 

143 

50 

39-2 

26  17.53 

9-5 

I  50 

35.2 

4*49 

0.2209141 

9.9879867 

9.9958206 

20 

145 

35 

45-9 

26  X5.89 

X2.7 

X  50 

X4.2 

fi.04 

0.221 1393 

0.0035887 

O.OII283X 

24 

147 

20 

46.7 

26  14.55 

-15.8 

+1  49 

46.9 

-7.59 

0.2213231 

0.0188992 

0.0264320 

28 

149 

5 

42.7 

26  13.51 

X9.0 

X  49 

13.5 

9.Z0 

0.2214656 

0.0338772 

6.0412332 

Apr.     X 

150 

50 

35.2 

26  12.77 

22.0 

X  48 

34.x 

I0.6X 

0.2215666 

0.0484976 

0.0556681 

5 

152 

35 

25.3 

a6  12.31 

24.9 

X  47 

48.6 

X3.Z3 

0.2216261 

0.0627429 

0.0697203 

9 

154 

20 

14. 1 

a6  za.x4 

27.8 

X  46 

57.x 

.IS.6X 

0.2216443 

0.0765983 

0.0833746 

13 

156 

5 

2.8 

36  Z2.27 

—30.6 

+x  45 

59.7 

—15.10 

0.2216206 

0.0900480 

0.0966169 

17 

157 

49 

52.7 

26  12.7Z 

33.3 

X  44 

56.3 

16-57 

0.2215553 

0.1030802 

0.X094381 

21 

159 

34 

44.9 

26  XS.45 

35.8 

X  43 

47.1 

18.04 

0.2214487 

0.115691X 

0.1218398 

25 

161 

19 

40.7 

26  X4.47 

38.2 

X  42 

32.0 

Z9.49 

0.2213005 

0.1278853 

0.1338292 

29 

163 

4 

41.1 

36  xs>8x 

40.5 

X  4X 

IZ.2 

90.93 

0.2211111 

0.1396732 

0.1454x86 

May    3 

164 

49 

47.6 

36  17.46 

-42.6 

+x   39 

44.6 

-33.36 

0.2208805 

0.1 5 10665 

0.1566x69 

7 

166 

35 

X.2 

36  19.37 

44-5 

X   38 

12.3 

33.78 

0.2206086 

0,1620717 

0.X6743XX 

II 

168 

20 

23.0 

36  3Z.60 

46.3 

X   36 

34.4 

35.19 

0.2202958 

0.1726943 

0.1778623 

15 

170 

5 

54.4 

96  34.17 

47.8 

X   34 

50.8 

a6.59 

0.2x99420 

0. 1829360 

0.1879158 

19 

17X 

51 

36.7 

36  37.0Z 

49.3 

X   33 

x? 

37.97 

0.2x95474 

0.1928034 

0.X97600X 

23 

173 

37 

30.9 

36  30.Z6 

-50.5 

+x   3X 

7.x 

-a9.S4 

0.2x91x22 

0.2023076 

0.2069284 

27 

175 

23 

38.4 

36  33.64 

51.6 

X  29 

7.0 

30.69 

0.2186369 

0.21x4636 

0.2159149 

31 

177 

zo 

0.4 

36  37*36 

52.6 

X  27 

X.6 

S3.0S 

0.2181213 

0.2202845 

0.224573X 

June    4 

178 

56 

37.7 

a6  41.35 

53.2 

X  24 

50.8 

33*33 

0.2x75659 

0.228781 X 

0.2329101 

8 

180 

43 

31.6 

9645-70 

53-6 

X    22 

34-8 

S4*6S 

0.2169710 

0.2369600 

0.24093x3 

12 

182 

30 

43.7 

36  30.36 

-53.9 

+X    20 

13.6 

-35.93 

0.2163368 

0.2448249 

0.24864x3 

16 

184 

18 

14.9 

36  55.30 

53.9 

X   X7 

47.2 

S7.«i 

0.2156639 

0.25238x5 

0.2560476 

20 

186 

6 

6.5 

«7    0.56 

53-7 

X  X5 

15.9 

38.46 

0.2x49525 

0.2596403 

0.2631614 

24 

187 

54 

19.8 

V    6-14 

53.3 

I    X2 

39.5 

39.70 

0.2x42029 

0.2666x26 

0.2699950 

28 

189 

4« 

56.0 

37  Z3.00 

52.8 

X     9 

58.3 

40.91 

0.2x34x55 

0.2733x07 

0.2765602 

July     a 

19X 

31 

56.2 

37  18.14 

-5X.9 

+1     7 

X2.a 

—43.11 

0.2x25907 

0.279744X 

0.2828636 

1    ' 

193 

21 

2X.5 

37  34.59 

-50.9 

+x     4 

2X.5 

-43.* 

0.2x17293 

a2859x86 

0.2889096  ' 

1 
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MARS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longituiie, 

Mean  Equinox 

of  Date. 

Daily 
MotiozL 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth — 

AtDatou 

» — 

At  Interme- 
diate Date. 

e 

i 

tt 

0    tt 

M 

• 

1 

m 

M 

July     2 

191 

31 

56.2 

rj  x8.x4 

-51.9 

•fz 

7 

Z2.2 

—42.11 

0.2125907 

0.2797441 

0.2828636 

6 

193 

21 

21.5 

«7  34.59 

30.9 

z 

4 

21.4 

43.a8 

0.2117293 

0.2859186 

0.2889096 

10 

195 

II 

13-3 

rj  31.35 

49.6 

z 

z 

26.0 

44.43 

0.2108318 

0.2918370 

0.294701 z 

14 

197 

I 

32.7 

«7  38.44 

48.2 

0 

58 

26.0 

45.55 

0.2098984 

0.297 503Z 

0.3002436 

z8 

198 

52 

21.2 

vj  45.80 

46.6 

0 

55 

21.6 

46.63 

0.2089302 

0.3029238 

0.3055455 

22 

200 

43 

39.5 

vj  53.43 

-44.8 

+0 

52 

13.0 

-47.69 

0.2079276 

0.3081094 

0.3106171 

26 

202 

35 

29.0 

38    Z.39 

42.7 

0 

49 

0.1 

48.73 

0.2068909 

0.3130693 

0.3154676 

30 

204 

27 

51.0 

18    g.67 

40.4 

0 

45 

43.1 

40*73 

0.2058215 

0.3178124 

0.3201038 

Aug.     3 

206 

20 

46.7 

a8  18.2a 

38.  z 

0 

42 

22.3 

30*69 

O.2047Z96 

0.3223426 

0.3245284 

7 

208 

14 

17.0 

a8  27.07 

35-4 

0 

38 

57.6 

51.64 

0.2035861 

0.3266618 

0.3287429 

XI 

210 

8 

23.5 

28  36.21 

-32.7 

-K) 

35 

29.2 

-^52.52 

0.2024222 

0.3307724 

0.3327510 

15 

212 

3 

7-1 

28  45.62 

29.7 

0 

31 

57-4 

53.37 

0.2OZ2287 

0.3346795 

0.3365589 

19 

213 

58 

28.9 

28  55.31 

26.6 

0 

28 

22.2 

54.19 

0.2000063 

0.3383906 

0.3401751 

23 

215 

54 

30.0 

29    5.30 

23.4 

0 

24 

43-9 

54.95 

O.1987561 

O.3419140 

O.343608Z 

27 

217 

51 

11.7 

a9  15.55 

20.0 

0 

2Z 

2.6 

55.68 

0.1974793 

0.3452578 

0.3468636 

31 

219 

48 

35-0 

29  26.  ID 

-z6.6 

-K) 

17 

18.5 

-56.55 

O.Z961771 

0.3484256 

0.3499438 

Sept.   4 

221 

46 

40.9 

29  36.90 

Z3.0 

0 

13 

31.8 

56.96 

0.1948506 

0.35 14 183 

0.3528497 

8 

223 

45 

30.6 

29  47.96 

9-5 

0 

9 

42.8 

57.5a 

O.1935010 

0.3542378 

0.3555834 

Z2 

225 

45 

5.0 

29  59.29 

5-7 

0 

5 

51.6 

58.04 

0.Z921294 

0.3568868 

0.3581492 

z6 

227 

45 

25.2 

30  XO.83 

—  2.0 

+0 

z 

58.5 

58.48 

0.Z907373 

0.3593717 

0-3605550 

20 

229 

46 

32.  z 

30  22.66 

+  Z.9 

—0 

z 

56.2 

-58.86 

0.1893262 

0.3617004 

0.3628083 

24 

231 

48 

26.8 

30  34.7a 

5-7 

0 

5 

52.4 

59.19 

0.1878976 

0.3638793 

0.3649144 

28 

233 

51 

10.2 

30  46.97 

9-5 

0 

9 

49-7 

59*41 

0.1864532 

0.3659131 

0.3668760 

Oct.       2 

235 

54 

42.9 

30  59-41 

Z3.2 

0 

13 

47-7 

59.58 

0.1849945 

0.3678029 

0.3686937 

6 

237 

59 

5.8 

31  12.07 

z7,o 

0 

17 

46.3 

59.69 

0.1835231 

0.3695491 

0.3703690 

lO 

240 

4 

19.8 

31  24.94 

+20.7 

—0 

21 

45.2 

-59.70 

0.1820410 

0.3711542 

0.3719053 

14 

242 

zo 

25-5 

31  37.94 

24-3 

0 

25 

43-9 

59.62 

0.1805500 

0.3726233 

0.3733093 

i8 

244 

17 

235 

31  51.10 

27.8 

0 

29 

42.2 

59*47 

0.17905 18 

0.3739639 

0.3745883 

22 

246 

25 

14-5 

3a    4.44 

31.2 

0 

33 

39-7 

59.23 

0.1775484 

0.3751825 

0.3757476 

26 

248 

33 

59-2 

33  17.89 

34-3 

0 

37 

36.0 

58.89 

0. 1760420 

0.3762837 

0.3767909 

30 

250 

43 

37-7 

32  31.43 

+37-4 

-0 

41 

30.8 

-58.44 

0*1745349 

0.3772694 

0.3777189 

Nov.    3 

252 

54 

10.7 

3a  45.06 

40.2 

0 

45 

23-5 

57.90 

0.1 73029 I 

0.3781398 

0.3785324 

7 

255 

5 

38.3 

3a  58.75 

42.8 

0 

49 

14.0 

57.26 

0.1715269 

0.3788973 

0.3792349 

11 

1 

257 

18 

0.8 

33  ia.5x 

45.2 

0 

53 

1-7 

56.51 

0.1700306 

0.3795460 

0.3798315 

1           »5 

259 

31 

18.4 

33  a6.29 

47-3 

0 

56  46.1 

55.66 

0.1685426 

0.3800927 

0.3803299 

19 

261 

45 

31.1 

33  40.03 

+49.0 

—I 

0 

27.0 

-54.71 

0.1670653 

0.3805444 

0.3807364 

23 

264 

0 

38.6 

33  53.74 

50.7 

4 

3.8 

53-63 

0.1656012 

0.3809063 

0.3810549 

27 

266 

16 

41.0 

34    7.44 

52.1 

7 

36.0 

52.42 

0.1641530 

0.38 118 15 

0.3812863 

Dec.    I 

268 

33 

38.0 

34  ai.04 

53-0 

zz 

3.2 

5Z.Z2 

0.1627232 

0.3813698 

0.3814318 

5 

270 

51 

29.2 

34  34-55 

53-6 

14 

25.0 

49.70 

0.1613145 

0.3814730 

0.3814938 

9 

i    273 

10 

14.2 

34  47.9a 

+53-9 

— I 

17 

40.8 

-48.17 

0.1599296 

0.3814950 

0.3814773 

13 

1    275 

29 

52.4 

35     1." 

53.8 

20 

50.2 

46.49 

0.1585710 

0.3814420 

0.3813896 

17 

1    277 

50 

22.8 

35  14-08 

53-4 

23 

52.7 

44.70 

0.1572415 

0.3813211 

0.3812369 

21 

i  280 

II 

44.8 

35  26.86 

52.6 

26 

47.8 

42.80 

0.1559437 

0.38 II 38 I 

0.3810244 

25 

1  282 

1 

33 

57-3 

35  39.36 

51-3 

29 

35-1 

40.79 

0.1546805 

0.3808958 

0.3807529 

1           29 

1 284  56 

59.x 

35  51.53 

+49.8 

— z 

32 

14.1 

-38.65 

0.1534547 

0.3805953 

0.3804229 

33 

1 

287 

20 

49.  z 

36    3.37 

+47-9 

^""i 

34 

44-3 

-36.40 

O.Z522689 

0.3802368 

17 
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JUPITER. 

GREENWICH  MEAN  NOON. 

Date. 

f     Heliocentric 
Longitude, 
Mean  Equinox 
of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm 
fromE 

of  Distance 
arth— 

At  Interme- 
diate Date. 

At  Date. 

p      < 

u 

<      m 

M 

•             «             M 

M 

1 

Jan. 

3 

2o6  ^8 

21.6 

4  Sa.73 

"I5.3 

+1    14   59.8 

—1.86 

0.736x906 

0.7606080 

0.7583355 

7 

207     6 

32.6 

4  32.76 

15.6 

I    14   52.3 

X.89 

0.736x611 

0.7560231 

0.7536719   ' 

XI 

207   24 

43-7 

4  3a.8o 

15.8 

X   X4  44.6 

z.9a 

0.7361310 

0.7512839 

0.7488608 

15 

207  42 

55.0 

4  3a.84 

x6.o 

X   14  36.9 

X.96 

0.7361003 

0.7464047 

0.7439178 

19 

208     X 

6.4 

4  3«.88 

X6.3 

X  14  29.0 

Z.99 

0.7360689 

0.7414020 

0.7388592 

23 

208   19 

18.0 

4  32.92 

-16.5 

+x   14  20.9 

— a.oa 

0.7360370 

0.73629x7 

0.73370x7 

27 

208  37 

29.8 

4  32.96 

16.7 

X   Z4  12.8 

a.05 

0.7360045 

0.73109x2 

0.7284623 

31 

208  55 

4X.7 

4  33.00 

X6.9 

X   14     4.5 

a.o6 

0-7359714 

0.7258176 

0.7231593 

Feb. 

4 

209  13 

53.8 

4  33-04 

17. 1 

I   13  56.1 

a.iz 

0.7359377 

0.7204902 

0.7178129 

8 

209  32 

6.0 

4  33.08 

17.4 

I   13  47.6 

«.X5 

0.7359034 

0.7151308 

0.7x24469 

12 

209  50 

18.5 

4  33.13 

-17.6 

+x   13  39.0 

— a.i8 

0.7358685 

0.7097650 

0.7070887 

i6 

210     8 

3X-I 

4  33.17 

17.8 

I   13  30.2 

S.3Z 

0.7358330 

0.7044212 

0.70x7661 

20 

210  26 

43-9 

4  33-22 

18.0 

I   13  21.3 

S.84 

0.7357969 

0.699x270 

0.6965073 

24 

210  44 

56.8 

4  33.27 

Z8.2 

X  13  12.3 

a.27 

0.7357603 

0.6939x08 

0.69x3410 

28 

211     3 

10.0 

4  33.31 

X8.4 

X  13     3.1 

S.30 

0.7357231 

0.6888016 

0.6862965 

Mar. 

4 

211   21 

23-3 

4  33.36 

-18.6 

+1    12    53.8 

-«.33 

0.7356852 

0.6838296 

0.6814050 

8 

211   39 

36.8 

4  33.41 

18.8 

X    12    44.4 

a.37 

0.7356467 

0.6790272 

0.6767006 

12 

211   57 

50.6 

4  33.46 

19.0 

X   X2  34-9 

1.40 

0.7356076 

0.6744297 

O.6722191    ' 

i6 

212   16 

4-5 

4  33.51 

X9.2 

X     12    25.3 

S.43 

0.7355679 

0.6700729 

0.6679953 

20 

212   34 

x8.6 

4  33.56 

19.4 

X     12     15.5 

a.46 

0.7355276 

0.6659903 

0.6640620 

24 

212   52 

32.9 

4  33.61 

-19.6 

+X    12       5.6 

-fl.49 

0-7354867 

0.6622 141 

0.6604500 

28 

213   10 

47.5 

4  33.66 

19.8 

I    II    55.6 

«.52 

0.7354452 

0.6587733 

0.6571875 

Apr. 

I 

213  29 

2.2 

4  33.71 

20.0 

X    II   45.4 

1.55 

0.7354031 

0.6556962 

0.6543028 

5 

213  47 

17.2 

4  33.76 

20.2 

I  II  35.2 

«.58 

0.7353605 

0.6530106 

0.6518230   ■ 

9 

214     5 

32.3 

4  33- 81 

20.4 

I   II  24.8 

8.6z 

0.7353173 

0.6507429 

0.6497727 

13 

214  23 

47-7 

4  33.87 

—20.6 

+1  II  X4.3 

-«.64 

0.7352735 

0.6489x48 

0.648 17 I 5 

17 

214   42 

3-3 

4  33.93 

20.7 

I   II     3-6 

2. 67 

0.7352291 

0.6475436 

0.6470331 

21 

215     0 

19.  x 

4  33.98 

20.9 

I   10  52.9 

a.  70 

O.7351841 

0.6466400 

0.6463651 

25 

215   18 

35-2 

4  34-04 

2I.I 

I  zo  42.0 

t.7S 

0.7351386 

0.6462085 

0.6461707 

29 

215   36 

51.4 

4  34.10 

21.3 

I   10  31.0 

a.76 

0.7350925 

0.6462516 

0.6464507 

May 

3 

215  55 

7-9 

4  34.16 

-21.5 

+1   xo  19.9 

-a.79 

0.7350458 

0.6467672 

0.6472008 

7 

2x6   13 

24.7 

4  34-22 

21.7 

I   10     8.7 

a.83 

0.7349985 

0.6477498 

0.6484x33 

II 

2x6   31 

4X.7 

4  34.27 

21.8 

1     9  57.3 

a.86 

0.7349506 

0.649x893 

0.6500756 

15 

2x6  49 

58.9 

4  34.33 

22.0 

I     9  45.8 

a.89 

0.7349022 

0.6510696 

0.652 168 I 

19 

217     8 

16.4 

4  34-40 

22.2 

I     9  34.2 

8.9a 

0.7348532 

0.6533678 

0.654665S 

23 

2x7   26 

34.1 

4  34.46 

-22.3 

•fi     9  22.5 

-a.95 

0.7348036 

0.6560585 

0.6575426   ^ 

1 

27 

2x7   44 

52.0 

4  34.52 

22.5 

X     9  X0.6 

a.98 

0.7347534 

0.6591x48 

0.66077x8    , 

31 

2x8     3 

10.2 

4  34.59 

22.7 

X     8   58.6 

3.00 

0.7347026 

0.6625098 

0.6643255 

June 

4 

2x8    21 

28.7 

4  34.65 

22.8 

X     8  46.6 

3.03 

0-7346513 

0.6662153 

0.6681750   , 

8 

2x8   39 

47-4 

4  34.71 

23.0 

X     8   34.4 

3.06 

0-7345994 

0.6702006 

0.6722882 

1 

12 

218   58 

6.4 

4  34.78 

-23.1 

+x     8   22.0 

-3.09 

0.7345469 

0-6744334 

0.6766320 

1 

i6 

219   16 

25.7 

4  34.85 

23.3 

X     8     9.6 

3.13 

0.7344938 

0.6788799 

0.6811725   , 

20 

219   34 

45-2 

4  34-92 

23.4 

X     7  57.0 

3.16 

0.7344402 

0.6835063 

0.6858774    ' 

24 

219  53 

5.0 

4  34.98 

23.6 

X     7  44-3 

3.X9 

0.7343860 

0.6882822 

0.6907170 

1 

28 

220    XX 

25.1 

4  35.05 

23-7 

X     7  31-5 

3.aa 

0.7343312 

0.6931785 

0.6956635 

July 

2 

220  29 

45-4 

4  35.12 

-23.8 

+x     7   18.6 

-3.24 

0.7342759 

0.698x686 

0.7006905   . 

6 

220  48 

6.0 

4  35.19 

-24.0 

+X     7     5.6 

-3.27 

0.7342200 

0.7032259 

0.7057712   ' 

— 
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JUPITER. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 

Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

0       t       t* 

4          M 

M 

*          u 

m 

July     2 

220   29   45.4 

4  3S>xa 

-23.8 

+z 

7   z8.6 

-3.34 

0.7342759 

0.6981686 

0.7006905 

6 

220   48      6.0 

4  3S-Z9 

24.0 

7     5-6 

3.87 

0.7342200 

0.7032259 

0.7057712 

zo 

221       6    26.9 

4  35.a6 

24.1 

6  52.4 

3.30 

0.7341636 

0.7083233 

0.7Z08789 

14 

221    24    48.1 

4  SS-S3 

24.2 

6  39.  z 

3.33 

0.7341067 

0.7134349 

0.7159882 

i8 

22 Z    43       9.6 

4  55«40 

24.3 

6  25.7 

S.36 

0.7340492 

0.7185364 

0.7210768 

22 

222       I    31.4 

4  35.48 

-24.5 

+z 

6    Z2.2 

-3.39 

0.7339911 

0.7236072 

0.7261249 

26 

222    19    53.4 

4  33.33 

24.6 

5  58.6 

S.42 

0.7339325 

0.7286284 

0.731 1 159 

30 

222    38     15.8 

4  33.6a 

24.7 

5  44-9 

3'45 

0.7338733 

0.7335850 

0.7360336 

Aug.    3 

222    56    38.4 

4  35.70 

24.8 

5  31.0 

3.48 

0.7338135 

0.7384597 

0.7408612 

7 

223    15       1.4 

4  35.78 

24.9 

5   17.0 

3.51 

0.7337531 

0.7432364 

0.7455832 

zz 

223   33   24.6 

435.86 

—25.0 

+z 

5     2.9 

-3.54 

0.7336922 

0.7478999 

0.7501847 

J5 

223  5Z  48.2 

4  35*93 

25.  z 

4  48.7 

3.57 

0.7336308 

0.7524363 

0.7546534 

19 

224    10    1 2. 1 

4  36.OX 

25.2 

4  34.4 

3*59 

0.7335689 

0.7568347 

0.7589790 

23 

224    28    36.3 

4  36.09 

25.3 

4  20.0 

3.62 

0.7335065 

0.7610854 

0.7631532 

27 

224    47      0.8 

4  36.17 

254 

4     5.4 

3.65 

0.7334435 

0. 765 18 1  z 

0.7671681 

31 

225     5  25.7 

4  36.85 

-25.5 

+z 

3   50-7 

-3.68 

0.7333799 

0. 769 Z 1 28 

O.7710143 

Sept.    4 

225  23  50.8 

4  36.33 

25.6 

3   36.0 

3.71 

0.7333158 

0.7728714 

0.7746831 

8 

225  42   Z6.3 

4  36.41 

25-7 

3  21.Z 

3.74 

0.7332512 

0.7764486 

0.7781667 

Z2 

226    0  42.  z 

4  36.49 

25.8 

3     6.Z 

3.77 

0.7331860 

0.7798369 

0.7814585 

z6 

226  19    8.3 

4  36.57 

25.8 

2  50.9 

3  79 

0.7331202 

0.7830310 

0.7845538 

20 

226  37  34.7 

4  36.66 

-25.9 

+z 

2   35.7 

—3.8a 

0.7330539 

0.7860265 

0.7874488 

24 

226  56     1.6 

4  36.75 

26.0 

2  20.4 

3.85 

0. 732987  z 

0.7888202 

O.7901401 

28 

227   14  28.7 

4  36.84 

26.0 

2     4.9 

3.88 

0.7329198 

0.7914078 

0.7926228 

Oct.       2 

227   32  56.2 

4  36.9a 

26.1 

I  49.3 

3.9X 

0.7328520 

0.7937842 

0.7948914 

6 

227  51  24.1 

4  37.00 

26.2 

X  33.7 

3.93 

0.7327836 

0-7959441 

0.7969417 

zo 

228     9  52.3 

4  37.09 

-26.2 

+z 

z   17.9 

-3.96 

0.7327147 

0.7978838 

0.7987702 

M 

228  28  20.8 

4  37.18 

26.3 

z     2.0 

3.99 

0.7326453 

0.7996007 

0.8003749 

z8 

228  46  49.7 

4  37.27 

26.4 

0  46.0 

4.02 

0.7325753 

0.8010928 

0.8017546 

22 

229     5   19.0 

4  37.36 

26.4 

0  29.8 

4.05 

0.7325048 

0.8023599 

0.8029082 

26 

229  23  48.6 

4  37.45 

26.5 

0  13.6 

4.07 

0.7324338 

0.8033993 

0.8038329 

30 

229  42   18.6 

4  37.54 

-26.5 

+0 

59  57.2 

—4.10 

0.7323623 

0.8042084 

0.8045253 

Nov.    3 

230     0  48.9 

4  37.63 

26.6 

0 

59  40.8 

4.13 

0.7322903 

0.8047835 

0.8049828 

7 

230  Z9   19.6 

4  37.7a 

26.6 

0 

59  24.2 

4.15 

0.7322177 

0.8051232 

0.8052044 

1 

zz 

230  37  50-7 

4  37.81 

26.7 

0 

59     7.5 

4.18 

0.7321446 

0.8052266 

0.8051897 

15 

230  56  22.1 

4  37.91 

26.7 

0 

58   50.8 

4.21 

0.7320710 

0.8050939 

0.8049393 

19 

231    14  54.0 

4  38.00 

-26.8 

+0 

58   33.9 

-4.a4 

0.7319969 

0.8047258 

0.8044533 

23 

231   33   26.2 

4  38.09 

26.8 

0 

58   16.9 

4.36 

0.7319223 

0.804I2I6 

0.8037308 

1 

27 

231  51   58-8 

4  38.19 

26.8 

0 

57  59.8 

4.a9 

0.7318472 

0.8032805 

0.8027705 

Dec.    z 

232   10  31.7 

4  38.39 

26.8 

0 

57  42.6 

4.31 

0-7317715 

0.8022009 

0.8015714 

5 

232  29     5.1 

4  38.39 

26.8 

0 

57  25.3 

4.34 

0.7316953 

0.8008825 

0.8001342 

9 

232  47   38.8 

4  38.49 

-26.9 

+0 

57     7.8 

-4.37 

0.7316186 

0.7993270 

0.7984610 

13 

233     6   13.0 

4  38.58 

26.9 

0 

56  50.3 

4.40 

0.7315414 

0.7975367 

0.7965544 

17 

233   24  47.5 

4  38.68 

26.9 

0 

56  32.7 

4.4a 

0.7314638 

0.7955142 

0.7944165 

21 

233  43   22.4 

438.78 

26.9 

0 

56   14.9 

4.45 

0.7313857 

0.7932613 

0.7920488 

25 

234     X  57-7 

4  38.88 

26.9 

0 

55  57-1 

4.47 

0.7313071 

0.7907791 

0.7894524 

29 

234  20  33.5 

438.98 

-26.9 

-k-0 

55  39.1 

-4.50 

0.7312280 

0.7880691 

0.7866294 

■ 

33 

234  39     9-6 

4  39.08 

—26.9 

•fo 

55  21.0 

-4-53 

0-731 1484 

0.7851339 
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SATURN. 

GREENWICH  MEAN  NOON. 

Data. 

Heliocentric 

LonKiiude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radins 

Vector. 

Logarithm 
from  I 

of  Distance      ' 
Sarth— 

At  Interme- 
diate Date.    1 

At  Date. 

•         «        u 

<       u 

<               M 

0              t             M 

u 

-^ p 

Jan       3 

255   35   12.2 

1 48.79 

-z   34.  z 

+z  30  23.7 

-^.76 

Z.OOZ9472 

Z.0385Z08 

z. 0379298  1 

7 

255  42   27.3 

I  48.79 

z  34.0 

z   30     8.6 

5.77 

Z.0019626 

Z.0373Z04 

z. 0366526  1 

zz 

255  49  42-5 

X  48.78 

I   33-9 

I   29  53.5 

3.77 

Z.OOZ9779 

X.0359571 

Z.0352243  , 

15 

255   56  57-6 

X  48.78 

I   33.7 

z  29  38.4 

3.78 

Z.OOZ993Z 

X.0344548 

I-0336494 

19 

256     4   Z2.7 

X  48.77" 

I   33-6 

z   29  23.3 

3.78 

Z.0020082 

z. 0328086 

X.0319331 

23 

256   iz   27.8 

X  48.76 

-I   33.5 

+z   29     8.x 

-S.79 

Z.0020232 

Z.03Z0235 

1.0300809  1 

27 

256   z8  42.8 

X  48.75 

X   33-4 

z  28   52.9 

3.80 

Z.002038Z 

Z.029Z057 

z.  0280986 

31 

256  25   57.8 

X  48.75 

I   33.3 

z   28  37.7 

3.80 

Z.0020528 

z. 0270603 

Z.02599Z4   1 

Feb.     4 

256   33    Z2.8 

X  48.74 

I   33-x 

z  28  22.5 

3.81 

z. 0020674 

z. 0248928 

1.0237654  : 

8 

256  40  27.7 

1 48.73 

I   33-0 

I  28  7.3 

3.83 

z.  00208 Z9 

Z.0226Z02 

X.02Z4279  i 

Z2 

256  47  42.6 

X  48.7a 

-z   32.9 

+z  27  52.0 

-3.83 

Z.0020963 

Z.0202Z97 

z.oi 89868 

z6 

256  54   57-5 

X  48.7a 

z  32.8 

X  27  36.7 

3.83 

Z.002ZZ06 

X.OZ77303 

Z.0Z645Z5 

20 

257     2   12.4 

1 48.71 

z   32.6 

z  27  21.3 

3.83 

Z.002Z248 

Z.OZ5Z5Z6 

Z.0Z38320 

34 

257     9  27.2 

X  48.71 

z   32.5 

z  27     6.0 

3.84 

z. 002 z 389 

Z.OZ24938 

Z.0ZZZ378 

28 

257   16  42.0 

X  48.70 

X   32.3 

z  26  50.7 

3.84 

Z.002Z529 

Z.0097655 

z. 0083780 

Mar.    4 

257   23   56-8 

z  48.69 

-z   32.2 

+z  26  35.3 

-3.85 

z. 002 1668 

Z.0069768 

X.005563Z 

8 

257   3Z    ZZ.6 

X  48.69 

z  32.  z 

z   26  Z9.9 

3.85 

z. 002 1806 

Z.004Z385 

z. 0027045 

Z2 

257   38   26.3 

X  48.68 

X   31-9 

X  26     4.5 

3.86 

Z.002Z943 

Z.OOZ2627 

0.9998Z48 

z6 

257  45  410 

X  48.67 

z   31.8 

z  25  49.0 

3.86 

z. 0022079 

0.9983624 

0.9969073 

20 

257  52  55-7 

X  48.66 

z   3Z.6 

I  25  33-6 

5.87 

Z.00222Z3 

0.99545x2 

0.9939960 

24 

258     0  Z0.3 

z  48.66 

-I   3x5 

+z  25  z8.x 

-3.88 

Z.0022346 

0.9925429 

0.9910939 

28 

258     7  24.9 

X  48.65 

X   31-4 

X  25     2.6 

3.88 

Z.0022478 

0.9896506 

0.9882Z45 

Apr.     I 

258   14   39-5 

X  48.64 

z  3Z.2 

X  24  47.0 

3.88 

Z.0022609 

0.9867874 

0.98537x2 

5 

258  2Z   54.1 

X  48.64 

z  3Z.Z 

X  24  31.5 

S.89 

Z.0022739 

0.9839677 

0.9825787 

9 

258  29     8.6 

X  48.63 

X   30-9 

X  24  Z5.9 

3.89 

Z.0022867 

0.98 z 2063 

0.9798523 

13 

258   36  23.  z 

X  48.63 

-z  30.8 

+1  24     0.3 

-3.90 

Z.0022994 

0.9785189 

0.9772082 

17 

258   43   37-6 

X  48.63 

z   30.6 

X  23  44-7 

3'9x 

X.0023Z20 

0.97592 z6 

0.97466Z4 

2Z 

258   50  52.0 

X  48.6X 

X  30.4 

X  23  29.1 

3.9X 

Z.0023245 

0.9734291 

0.9722268 

25 

258   58     6.5 

X   48.6X 

X  30- 3 

I  23   Z3.4 

3.9a 

Z.0023369 

0.97Z0556 

0.9699174 

29 

259     5  20.9 

X  48.60 

X  30.2 

X  22  57.7 

3-9a 

Z.0023492 

0.9688 Z38 

0.9677467 

May    3 

259   12   35.3 

I  48.59 

-z  30.0 

+Z    22    42.0 

-3.93 

Z.00236Z5 

0.9667 Z78 

0.9657286 

7 

259   19  49-6 

X  48.59 

z  29.8 

Z    22    26.3 

3-93 

Z.0023737 

0.96478x0 

0.9638768 

zz 

259  27     4.0 

X  48.58 

X  29.7 

Z    22    ZO.5 

3-94 

z. 002 3857 

0.9630Z73 

0.9622042 

15 

259  34   18.3 

X  48.57 

X  29.5 

X    2Z    54.7 

3.95 

Z.0023976 

0-9614387 

0.9607220 

19 

259  41   32.6 

X  48.57 

z  29.4 

Z    2Z    38.9 

3-95 

z. 0024094 

0.9600553 

0.9594397  ' 

23 

259  48  46.8 

X  48.56 

— z  29.2 

+Z    2Z    23.Z 

-3.96 

Z.00242IO 

0.9588760 

0.9583650 

27 

259  56     x-o 

X  48.56 

z  29.0 

X    2Z       7.3 

3.96 

Z.0024325 

0.9579076 

0.9575045 

31 

260     3   Z5.2 

X  48.55 

z  28.8 

z  20  5Z.4 

3.97 

Z.0024439 

0.9571565 

0.9568644 

; Jane    4 

260  zo  29.4 

X  48.55 

z  28.7 

z  20  35.6 

3.97 

Z.0024552 

0.9566287 

0.9564502  j 

8 

260  Z7  43.6 

X  48.54 

z  28.5 

z  20  Z9.7 

3-97  ' 

1  z. 002 4665 

0.9563290 

0.9562656 

Z2 

260  24  57.8 

X  48.54 

-X  28.3 

+z  20     3.8 

-3.98 

z. 0024777 

0.9562597 

0.9563ZZ5 

z6 

260  32   ZZ.9 

X  48.53 

z  28.Z 

X   19  47-9 

S.98 

Z.0024887 

0.9564206 

0.9565867 

20 

260  39  26.0 

X  48.51 

z  28.0 

X   X9  3Z.9 

9-99 

X.0024996 

0.9568092 

0.9570878 

24 

260  46  40.1 

X  48.5a 

z  27.8 

X   19  15-9 

4.00 

Z.0025Z04 

a95742z8 

0.9578107 

28 

260  53  54.  z 

X  48.5X 

X  27.7 

z    z8  59.9 

4.00 

Z.00252ZO 

0.9582538 

0.95S7505 

July     2 

26Z      I      8.Z 

X  48.50 

-z  27.5 

+z    18  43.9 

— 4.0X 

z. 0025315 

0.9593001 

0.9599020 

6 

26Z     8  22.  z 

X  48.50 

-X   27.3 

+1   z8  27.9 

-4.0X   1 

1  Z.00254Z9 

0.9605548 

0.96x2572 
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SATURN. 

GREENWICH  MEAN 

NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  £quinos 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

o                     « 

i        M 

»           M 

m        i       M 

M 

July     a 

261     I     8.Z 

X  48.50 

-X  27.5 

+x  18  43.9 

—4.01 

X.002531S 

0.959300X 

0.9599020 

6 

26Z     8  22.1 

I  48.30 

I  27.3 

X  18  27.9 

4.OX 

1.00254 19 

0.9605548 

0.9612572 

zo 

26Z   Z5  36. z 

X  48.49 

X  27.1 

1   x8   11.8 

4.0X 

1.0025522 

0.9620082 

0.9628067 

14 

261  22  50.1 

X  48.49 

z  26.9 

X   17  55-7 

4.0a 

X.0025624 

0.9636510 

0.9645393 

i8 

261   30     4.0 

X  48.48 

I  26.7 

X   17  39.7 

4.0a 

1.0025725 

0.9654703 

0.9664427 

22 

261   37   18.0 

X  48.48 

-I  26.5 

+x   17  23.6 

-4.03 

1.0025826 

0.9674546 

0.9685043 

26 

261  44  31.9 

X  48.47 

X  26.3 

X   X7     7.5 

4.03 

1.0025925 

0.9695903 

0.97071 12 

3° 

261   51  45.7 

X  48.47 

I  26.1 

X   16  51.3 

4*04 

1.0026023 

0.9718653 

0.9730512 

Aug.    3 

261  58  59.6 

X  48.46 

X  25.9 

I   16  35.x 

4.05 

1.0026120 

0.9742670 

O.9755110 

7 

262     6   13.4 

X  48.46 

z  25.7 

X   x6  18.9 

4.03 

1.00262 1 5 

0.9767812 

0.9780758 

IZ 

262   13  27.2 

X  48.45 

-z  25.6 

+x   16     2.7 

—4*06 

X.0026309 

0.9793928 

0.9807306 

15 

262  20  41.0 

X  48.45 

z  25.4 

X   X5  46.5 

4.06 

X.0026402 

0.9820870 

0.9834601 

19 

262  27  54.8 

X  48.44 

I  25.2 

X   X5  30.x 

4.06 

1.0026494 

O.984848X 

0.9862494 

23 

262   35     8.6 

X  48.44 

X  25.0 

X   X5   13.9 

4.07 

1.0026585 

0.9876623 

0.9890853 

27 

262   42   22.3 

X  48.43 

X  24.8 

I   X4  57-7 

4.07 

X.0026675 

0.9905167 

0.9919547 

31 

262  49  36.1 

X  48.43 

—X  24.6 

+x   14  41.4 

-4.07 

1.0026763 

0.9933978 

0.9948443 

Sept.    4 

262   56  49.8 

X  48.4^ 

X  24.4 

I   14  25.1 

4.08 

1.0026851 

0.9962925 

0-9977407 

8 

263     4     3-5 

X  48.4a 

X  24.2 

I   14     8.7 

4.09 

X.0026938 

0.9991870 

X. 0006296 

Z2 

263   II    17. 1 

1 48.4X 

I  23.9 

I   13  52.3 

4.XO 

1.0027024 

1.0020672 

X.OO34982 

z6 

263   18  30.8 

X  48.4X 

X  23.7 

I   13  35-9 

4*xo 

1.0027109 

1.00492 12 

X.0063346 

20 

263  25  44.4 

X  48.4X 

-X  23.5 

+1   13   195 

-4.IX 

1.0027192 

1.0077372 

X.OO91279 

24 

263  32  58.0 

X  48.40 

I  23.3 

I    13     31 

4.XI 

1.0027274 

1. 0105054 

I.OI18682 

28 

263  40   1 1.6 

X  48.40 

X  23.0 

X   12  46.6 

4.XI 

X.0027355 

1.0132153 

X.OI45454 

Oct.       2 

263  47  25.2 

X  48.40 

X    22.8 

I   12  30.2 

4.X2 

1.0027435 

1.0158572 

X.OI71492 

6 

263  54  38.8 

X  48.39 

X    22.6 

I   12   X3.7 

4.xa 

X.0027513 

1.0184203 

1. 0196695 

lO 

264     I   52.4 

I  48.39 

—X  22.4 

+1   II   57-2 

-4.xa 

1.0027590 

1.0208956 

X.0220973 

M 

264     9     5-9 

I  48.38 

X    22.2 

X   II  40.7 

4.X3 

X. 0027666 

1.0232737 

X.0244239 

i8 

264   16   19.4 

X  48.38 

X  21.9 

X   II  24.2 

4.13 

1.0027742 

1.0255473 

1.0266432 

22 

264  23   32.9 

1 48.38 

I    21.7 

X    XI      7.6 

4.14 

1.0027817 

1. 0277 106 

1.0287484 

1                26 

264   30  46.4 

I  48.37 

X  21.5 

X   10  51.0 

4.X4 

1.0027891 

1. 0297 56 1 

1-0307330 

30 

264   37  59-9 

1 48.37 

-X  21.3 

+x   10  34.4 

-4.X5 

1.0027964 

1.0316782 

1.0325907 

Nov.    3 

264  45   13.4 

X  48.37 

X    21. 1 

I   10  17.8 

4.15 

1.0028035 

1.0334698 

1.0343147 

7 

264   52   26.8 

I  48.36 

I    20.8 

I     10       1.2 

4.16 

1.0028105 

1.0351249 

X  0358996 

II 

264  59  40.3 

X  48.36 

X  20.6 

I       9    44.6 

4.X6 

1.0028174 

1.0366384 

I.03734IO 

15 

265     6  53.7 

X  48.35 

X  20.3 

I     9  27.9 

4.X6 

1.0028242 

1.0380068 

1.0386354 

19 

265   14     7.1 

X  48.35 

—X  20.1 

+1     9   11.3 

-4.X7 

1.0028309 

1.0392265 

1.0397797 

23 

265   21   20.5 

X  48.35 

X  X9.9 

X     8  54.6 

4.17 

1.0028375 

1.0402947 

1.0407711 

27 

265   28   33.8 

X  48.34 

X  19.6 

X     8   37.9 

4.x8 

1.0028440 

1.0412085 

1.04 16061 

Dec.     I 

265   35  47-2 

X  48.34 

X   19.4 

I     8  21.1 

4. 19 

1.0028504 

1.04 19638 

I.04228II 

5 

265  43     0.6 

X  48.34 

I    19. 1 

I     8     4.4 

4.19 

X. 0028566 

1.0425580 

1.0427941 

9 

265   50   13-9 

X  48.33 

-I  18.9 

+x     7  47-6 

—4.20 

1.0028627 

1.0429895 

1-0431437 

13 

265   57   27.2 

X  48.33 

I  18.7 

X     7  30.8 

4.20 

1.0028687 

1.0432573 

1.0433299 

17 

266     4  40.5 

X  48.33 

I  18.4 

X     7   14.0 

4.ao 

1.0028746 

1.0433617 

1.0433526 

21 

266   II   53.8 

X  48.33 

I  18.2 

X     6  57.2 

4.ao 

1.0028804 

1.^0433026 

I.0432II5 

25 

266   19     7.1 

X  48.3a 

I  17.9 

X     6  40.4 

4.ai 

1. 002886 1 

1.0430794 

1.0429063 

29 

1 

266  26  20.4 

I  48.3a 

-I  17.7 

-»-i     6  23.5 

-4.ax 

I.00289I6 

1.042692 I 

1.0424369 

33 

266   33   33.7 

X  48.31 

-X   17.5 

+1     6     6.7 

— 4.aa 

1.0028970 

1.0421406 
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URANUS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

LonKitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Rednction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth. 

At  Date. 

At  Interme- 
diate Date. 

O           <           «f 

m 

M 

•           1                M 

M 

Jan.     7 

244  19  43.8 

4S.60 

-3.0 

+0    7    26.5 

-0.58 

X.  277088 1 

1.2936x20 

1.2925941 

J5 

244  25   32.6 

43-50 

2.9 

0    7    2X.9 

0.58 

X. 277x217 

X.2915008 

X.  2903366 

23 

244  31  2X.3 

43.58 

2.9 

0    7    X7.3 

0.58 

I.2771554 

X.2891072 

X.287817X 

31 

244  37     9.9 

43-58 

2.9 

0    7    12.6 

0.58 

X.2771890 

X. 2864720 

X.2850764    ! 

Feb.    8 

244  42  58.5 

43.57 

2.9 

0    7      8.0 

0.58 

1.2772226 

X.2836368 

X.2821592 

z6 

244  48  47.0 

43.57 

-2.8 

+07      3.4 

-a58 

X.  2772562 

X.  28065 10 

X.2791193 

24 

244  54  35.5 

43.56 

2.8 

0    6    58.7 

0.S8 

X.2772899 

1.2775710 

X.2760131 

Mar.    4 

245     0  24.0 

43-55 

2.8 

0    6    54.x 

0.58 

1.2773235 

1.2744528 

X. 2728972  , 

12 

245     6  X2.4 

43.55 

a-7 

0    6    49.4 

a58 

1.2773571 

1.2713541 

X.269832O    1 

20 

245   X2     0.7 

43*54 

2.7 

0    6    44.8 

0.58 

X.  2773908 

X.2683385 

X.2668819 

28 

245   17  49.0 

43.54 

-2.7 

+0    6    40.2 

-0.58 

1.2774244 

X.  2654688 

X.2641061 

Apr.     5 

245  23  37-3 

43-53 

2.6 

0    6    35.5 

a58 

1.2774580 

X.  26280 ID 

X.2615612 

13 

245  29  25.5 

43.5« 

2.6 

0    6    30.9 

0.58 

1.2774917 

1.2603936 

1.2593050 

21 

245  35   X3.6 

43.51 

2.6 

0    6    26.2 

0.58 

1.2775254 

X. 2583012 

1.2573871 

29 

245  41     X.7 

43.51 

2.6 

0    6    21.6 

0.58 

1.2775590 

1.2565679 

1.2558480 

May    7 

245  46  49.7 

43.50 

-«.5 

+0    6    16.9 

-0.58 

X.2775927 

1.2552313 

X.2547222 

15 

245  52   37-7 

43.50 

2.5 

0    6    X2.3 

0.58 

1.2776264 

1.2543238 

I.2540381    1 

23 

245  58  25.6 

43.49 

2.5 

0    6      7.6 

0.58 

1. 2776601 

1.2538657 

1.2538077    1 

31 

246     4   13.5 

43.48 

2.4 

0    6      3.0 

0.58 

1.2776938 

1.2538640 

1.2540347 

Jane    8 

246   10     X.4 

43.48 

2*4 

0    5    58.3 

0.58 

1.2777274 

X.2543188 

1.2547150 

x6 

246   15  49.x 

43.47 

-2.4 

+0    5    53.7 

—0.58 

I.27776XX 

X.2552206 

1.2558319 

24 

246  21   36.8 

43.46 

2.3 

0    5    49.1 

0.58 

1.2777948 

1.2565452 

1.2573564 

July     2 

246  27  24.5 

43.46 

2.3 

0    5    44.4 

0.58 

1.2778284 

X.2582615 

12592556 

xo 

246  33   12.2 

43.45 

2.3 

0    5    39.8 

0.58 

1.277862 I 

1.2603336 

1. 2614893 

x8 

246  38  59.7 

43.44 

2.2 

0    5    35-1 

0.58 

1.2778957 

X.2627161 

X.  2640067 

26 

246  44  47.3 

43*44 

—2.2 

+0    5    30.5 

-0.58 

1.2779294 

1.2653552 

X.  2667553 

Aug.     3 

246  50  34.7 

43.43 

2.2 

0    5    25.8 

0.58 

1.2779630 

I.26820OX 

X.  2696826 

XI 

246  56  22.1 

43.43 

2.1 

0    5    21.2 

a58 

1.2779967 

[.2711952 

1.2727304 

19 

247     2     9.5 

43.4a 

2.x 

0    5    16.5 

&58 

1.2780303 

1.2742806 

1.2758392 

27 

247     7  56.8 

43-41 

2.x 

0    5    XI. 8 

0.58 

1.2780638 

1.2773996 

1-2789553 

Sept.    4 

247   13  44.1 

43-4Z 

—2.0 

+0    5      7.2 

-Ob  58 

X.2780974 

X. 2804 991 

1.2820242 

X2 

247   19  31.3 

43.40 

2.0 

0    5      2.5 

0.58 

I.278I3IO 

1.2835237 

12849913 

20 

247  25   18.5 

43.39 

2.0 

0    4    57-9 

0.58 

1. 278 1 646 

X. 28642 10 

1.2878078 

28 

247   31     5.6 

43.39 

2.0 

0    4    53.2 

0*58 

1.278 198 I 

X.2891462 

X.  2904 309 

Oct.     6 

247   36  52.7 

43.38 

1.9 

0    4    48.6 

ObS8 

1. 2782317 

1. 2916560 

I.2928I62 

14 

247   42   39-7 

43.37 

-1.9 

-H>    4    43-9 

—0.58 

1.2782652 

X.2939078 

X.  2949264 

22 

247   48   26.7 

43.37 

1.9 

0    4    39-3 

0.58 

1.2782988 

1.2958686 

1.29673 12 

3° 

247   54   13-6 

43*36 

X.8 

0    4    34.6 

0.38 

1.2783323 

1.2975 104 

X. 2982028 

Nov.    7 

248     0     0.5 

43-36 

X.8 

0    4    30.0 

0.58 

1.2783659 

1.2988062 

1*2993171 

15 

248     5  47.3 

43.35 

x.8 

0    4    25.3 

&58 

1-2783993 

1.2997346 

X.  300057 3 

23 

248   11   34.0 

43.34 

-x.8 

+0    4    20.7 

-0.58 

1.2784329 

X. 3002840 

1.3004x36 

Dec.     I 

248   17  20.7 

43.34 

1.7 

0    4    x6.o 

0.58 

1.2784665 

1.3004452 

1-3003779 

9 

248   23     7.4 

43.33 

1-7 

0    4    XI.4 

o.s8 

1.2785000 

1. 3002123 

1.2999491 

17 

248   28   54.0 

43.3a 

1-7 

0    4      6.7 

0.58 

1.2785335 

1.2995894 

1-2991347 

25 

248   34   40.5 

43.3a 

1.6 

0    4      2.1 

Ob  38 

1.278567 1 

1.2985863 

1-2979458 

33 

248  40  27.0 

43.31 

-X.6 

-»-o    3    57-4 

-0.58 

1.2786006 

I.2972I50 
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NEPTUNE 

1 

GREENWICH  MEAN  NOON. 

Data. 

Heliocentric 

Longitude, 

Mean  Equinox, 

of  Date. 

Daily 
Motion. 

Radnction 

to 

Orbit. 

r 

Heliocentric 
Latitude. 

Daily 
MotiozL 

.  Logarithm 
of 
Radius 
Vector. 

Logarithm  of  Distance 
from  Earth. 

At  Date. 

At  Interme- 
diate Date. 

P              1               M 

M 

u 

0       «       «f 

M 

Jan.     7 

83       30       43.9 

ax.gs 

-49.6 

-z   z8  Z7.7 

+0.46 

I.4751873 

1.4619167 

1.4623782 

15 

83   33   39-3 

31.9a 

49.6 

z  18  Z4.0 

0.46 

I.4751887 

1.4629050 

1.4634939 

23 

83   36  34.6 

31.9a 

49.6 

I   18  10.4 

0.46 

1.4751900 

1. 4641408 

1.4648422 

31 

83   39   30.0 

ai.93 

49.6 

I   18     6.7 

0.46 

I.4751915 

1.4655939 

1.4663923 

Feb.     8 

83  42   25.4 

ai.93 

49.6 

z   z8     3.0 

0.46 

I. 475 1929 

1.4672326 

1.468 1 1 07 

z6 

83  45   20.7 

ax.93 

-49.6 

-z   17  59.3 

+0.46 

1.4751943 

Z.4690213 

1-4699592 

24 

83  48   16.  z 

31. 93 

49.6 

z   17  55.6 

Ob46 

1.4751957 

I.4709195 

1-4718973 

Mar.    4 

83   51    "-4 

at.93 

49.6 

z   Z7  51.9 

0.46 

1.4751971 

Z.4728879 

Z.4738866 

12 

83  54     6.8 

ai.93 

49.6 

z   17  48.2 

&46 

X.4751985 

Z.4748884 

Z.4758881 

20 

83  57     2.1 

31*98 

49.6 

z   17  44.4 

0.46 

Z.4752000 

z. 4768810 

z.  4778622 

28 

83  59  57-4 

31.93 

-49.6 

-z  Z7  40-7 

40.46 

Z.4752014 

1.4788278 

1-4797735 

Apr.     5 

84     2  52.8 

az.ga 

49.6 

z   Z7  37.0 

0.47 

Z.4752028 

1.4806954 

1.4815894 

Z3 

84     5  48.1 

31.9a 

49.6 

X   17  33.3 

0.47 

Z.4752043 

1. 48 245 18 

1.4832786 

21 

84     8  43.4 

ax.9z 

49.6 

z   Z7  29.6 

0.47 

Z.4752057 

1.4840669 

1.4848133 

29 

84   II   38.7 

ai.9x 

49.6 

z   Z7  25.8 

0.47 

Z.4752072 

1.4855156 

1.48617Z1 

May    7 

84   14   34.0 

az.91 

-49.6 

-z  Z7  22.  z 

+0.47 

1.4752087 

1.4867774 

1.4873316 

15 

84   17   29.4 

31.91 

49.7 

z  Z7  18.4 

0.47 

1.4752ZOI 

1.4878322 

1.4882769 

23 

84   20  24.7 

ai.9x 

49.7 

z  Z7  14.6 

0.47 

Z.47521Z6 

1.4886649 

Z.4889947 

31 

84  23   19.9 

tx.9x 

49.7 

z  Z7  10.9 

0.47 

1-4752131 

1.4892654 

Z.4894760 

1  June    8 

84  26   15.2 

ax.9z 

49.7 

z  17     7.2 

0.47 

1.4752146 

Z.4896259 

1.4897139 

i6 

84  29   10.5 

ax.9x 

-49.7 

-z   Z7     3.4 

+0.47 

1.4752 161 

1.4897403 

Z.4897050 

24 

84  32     5.8 

ax.9x 

49.7 

X   16  59-7 

0.47 

1.4752177 

1.4896085 

1. 48945 1 2 

July     2 

84   35     I.I 

ax.9x 

49.7 

z   z6  55.9 

0.47 

1.4752 192 

1.4892337 

Z.4889563 

i           ^° 

84   37   56.4 

ax.9x 

49.7 

I   z6  52.1 

0.47 

1.4752207 

1.4886203 

Z.4882264 

x8 

84  40  51.6 

az.9x 

49-7 

z   16  48.4 

0.47 

1.4752223 

1.4877766 

Z.4872728 

26 

84  43  46.9 

az.9z 

-49.7 

— z   z6  44.6 

+0.47 

1.4752238 

I.4867I68 

Z.4861102 

Aug.     3 

84  46  42.2 

3X.9X 

49.7 

z   16  40.8 

0.47 

1.4752254 

1-4854554 

1.4847541 

II 

84  49   37.4 

31.91 

49.7 

z   z6  37. z 

0.47 

1.4752270 

1.4840097 

1.4832251 

19 

84  52   32.7 

3X.9X 

49.7 

I   16  33-3 

0.47 

1.4752286 

1.4824035 

1-4815479 

27 

84   55   27.9 

3Z.9Z 

49.7 

z   16  29.5 

0.47 

1.4752302 

1. 48066 19 

1.4797485 

Sept.    4 

84   58   23.2 

3X.9X 

-49.7 

-I   16  25.7 

•4^47 

1.4752318 

I.4788II9 

1.4778556 

12 

85      I    18.4 

31.90 

49.7 

I   16  22.0 

0.47 

1.4752334 

1.4768844 

1.4759028 

20 

85     4   13.6 

3X.90 

49.7 

I   16  18.2 

0.47 

1.4752350 

I.4749I49 

1.4739250 

28 

85     7     8.9 

3Z.90 

49.7 

I   16   14.4 

0.47 

1.4752366 

1.4729378 

1.4719574 

Oct.     6 

85   10     4.1 

ax.90 

49.7 

I   16   10.6 

0*47 

1.4752383 

1.4709893 

1.4700387 

14 

85    12   59-3 

ax.90 

-49.7 

-I   16     6.8 

+0.48 

1.4752399 

I.469IIOI 

1.4682080 

22 

85    15   54.5 

31.90 

49.7 

z   z6     3.0 

0.48 

1.4752416 

1.4673372 

1.4665023 

30 

85    18   49.8 

31.90 

49.7 

I   15  59.2 

0.48 

1.4752432 

1-4657079 

1.4649586 

Nov.     7 

85   21   45.0 

3X.90 

49.7 

I   15  55.4 

0.48 

1.4752449 

1.4642585 

1.4636124 

15 

85   24   40.2 

31.90 

49.7 

I   15  51.6 

0.48 

1.4752466 

1.4630234 

1.4624951 

23 

85   27   35.4 

az.90 

-49.7 

-X   15  47.7 

+0.48 

1.4752483 

1. 4620301 

1. 4616317 

Dec.     z 

85   30  30.6 

3Z.90 

49.7 

I   15  43.9 

0.48 

1.4752500 

I.46I3022 

Z.4610445 

9 

85   33   25.8 

3X.90 

49-7 

I   15  40.  z 

0.48 

1.4752517 

1.4608595 

1. 4607491 

17 

85    36   21.0 

21.90 

49.7 

I    15  36.3 

0.48 

1.4752534 

1.4607130 

1.46075 18 

25 

85   39   16.2 

31.90 

49.7 

I   15  32.5 

0.48 

1-4752552 

1. 460865 1 

1.4610530 

33 

85  42    11.4 

al.90 

-49.7 

-I   15  28.6 

+0.48 

1.4752569 

I.46I3I43 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Reduc. 

to 
Mean 

Date. 

True  Equinox. 

Eq'x  of 
Jan.  a 

True  Equinox. 

Eq'x  of 
Jan.  0. 

Trne  Equinox. 

Eq'x  of  1 
Jan.  a  1 

Noon, 

Midnight. 

Noon. 

Noon. 

Midnight, 

Noon. 

Noon. 

Midnight. 

Noon. 

Jan.  X 

+0.1862058 

+0.1947851 

-827 

-0.8856912 

-0.8841393 

—164 

-0.3842407 

-0.3835676 

1 
—  22 

2 

0.2033496 

0.21 18987 

832 

0.8825187 

0.8808295 

179 

0.3828647 

O.3821319 

29' 

3 

0.2204319 

0.2289487 

837 

0.8790717 

0.8772456 

195 

0.3813694 

O.380577X 

36 

4 

0.2374481 

0.2459288 

842 

0.875351I 

0.8733884 

2X1 

0.3797552 

0.3789037 

43  . 

5 

0.2543906 

0.2628334 

846 

0.8713577 

0.8692593 

227 

0.3780226 

0.3771122 

50 

6 

+0.2712562 

+0.2796581 

-850 

-0.8670930 

-0.8648588 

-243 

-0.3761723 

— o.3'»52028 

-  57 

7 

0.2880385 

0.2963968 

854 

0.8625570 

0.8601880 

259 

0.3742039 

0.3731759 

64 

8 

0.3047321 

0.3130440 

857 

0.8577519 

0.8552482 

275 

0.372x187 

0.3710323 

72 

9 

O.3213313 

0.3295939 

860 

0.8526776 

0.8500406 

291 

0.3699x69 

0.3687726 

79 

zo 

0.3378309 

0.3460418 

863 

0.8473373 

0.8445675 

307 

0.3675994 

0.3663974 

86 

zx 

+0.3542257 

+0.3623819 

-864 

-O.8417317 

-0.8388301 

-324 

-0.3651668 

-0.3639076 

-93' 

Z2 

0.3705097 

0.3786084 

865 

0.8358628 

0.8328301 

341 

0.3626200 

0. 361 304 X 

xoo  ! 

j 

13 

0.3866772 

0.3947160 

866 

0.8297324 

0.8265699 

358 

0.3599600 

0.3585878 

107  1 

M 

0.4027239 

0.4106999 

867 

0.8233430 

0.8200519 

375 

0.3571876 

0.3557596 

1x5 

15 

0.4186437 

0.4265547 

868 

0.8166970 

0.8X32782 

392 

0.3543040 

0.3528207 

X22 

i6 

+  0.4344321 

+0.4422753 

-867 

-0.8097960 

—0.8062510 

-409 

-0-3513099 

-0.3497719 

—130 

17 

0.4500839 

0.4578572 

866 

0.8026434 

0.7989733 

426 

0.3482069 

0.3466147 

137 

i8 

0.4655945 

a4732948 

865 

0.7952414 

0.7914478 

444 

0.3449957 

0.3433500 

145 

19 

0.4809580 

0.4885840 

864 

0.7875928 

0.7836769 

461 

0.3416777 

0.3399790 

152 

20 

O.4961717 

0.5037204 

863 

0.7797003 

0.7756635 

479 

0.3382541 

0.3365031 

160 

21 

+0.51 12296 

+0.5186989 

-861 

—0.7715667 

-0.7674104 

-496 

-0.3347261 

-0.3329233 

-167  , 

22 

0.5261278 

0.5335160 

858 

0.7631951 

0.7589209 

514 

0.3310948 

0.3292408 

175 

23 

0.5408629 

0.5481673 

854 

0.7545882 

O.7501971 

531 

0.32736x5 

0.3254569 

183 

24 

0.5554292 

0.5626486 

850 

0.7457482 

0.74124 19 

549 

0.3235272 

0.3215726 

191 

25 

0.5698246 

0.5769560 

845 

0.7366787 

0.7320586 

566 

0.3195933 

0.3175893 

199 

26 

+0.5840428 

+0.5910848 

-840 

—0.7273822 

-0.7226497 

-584 

-0.3155608 

-0.3135080 

-207 

27 

0.5980813 

0.6050318 

835 

0.7178616 

O.7130182 

602 

O.3114313 

0.3093303 

2x5 

28 

0.61 19356 

0.6187926 

830 
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+0.3697580 

-285 

28 

0.3975762 

0.3897933 

x66i 

0.8554792 

0.8585709 

653 

0.37 XX 256 

0.3724673 

274 

29 

0.3819825 

0.3741444 

x68o 

0.8616018 

0.8645722 

631 

0.3737826 

0.37507x6 

263 

30 

0.3662796 

0.3583883 

1699 

0.86748x8 

0.8703297 

608 

0.3763341 

0.3775698 

252 

31 

0.3504713 

0.3425290 

X718 

0.873x162 

0.8758409 

585 

0.3787787 

0.3799608 

24X 

Jane  x 

+0.3345621 

+0.3265712 

+1737 

+0.8785035 

+0.881  X04X 

-561 

+0.38XXX59 

+0.3822441 

-230 

2 

0.3185568 

0.3105192 

1755 

0.8836424 

0.886x184 

537 

0.3833452 

0.3844x93 

2x9 

3 

0.3024592 

0.2943773 

1773 

0.8885316 

0.8908813 

513 

0.385466X 

0.3864854 

208 

4 

0.2862742 

0.278x507 

1791 

0.8931679 

0.8953914 

489 

0.3874772 

0.38844x6 

196 

5 

0.2700072 

0.2618443 

x8o8 

0.8975515 

0.8996474 

464 

0.3893783 

0.3902873 

184 

6 

+0.2536625 

+0.2454621 

+1825 

+0.90x6795 

+0.9036478 

-439 

+0.391x686 

+0.3920220 

— X72 

7 

0.2372448 

0.2290102 

184X 

0.9055519 

0.9073912 

413 

0.3928476 

03936453 

x6o 

8 

0.2207592 

0.2124923 

1857 

0.9091660 

0.9x08764 

387 

0.3944149 

0.3951565 

X48 

9 

0.2042104 

0.1959144 

1873 

0.9125222 

0.9x4x030 

361 

0.3958700 

0.3965554 

X36 

xo 

0.1876046 

0.1 7928 I 5 

1888 

0.9156188 

0.9170694 

334 

0.3972126 

0.3978415 

X24 

ZI 

+0.1709457 

+0.1625983 

+X902 

+0.9x84548 

+0.9x97751 

-307 

+0. 398442  X 

+0.3990145 

— XI2 

1 

12 

0.1542397 

0.  X458704 

X916 

0.92X030X 

0.9222200 

279 

0.3995587 

0.4000747 

xoo  ' 

13 

0.1374909 

0.X29102X 

X929 

0.9233446 

0.9244037 

251 

0.4005623 

O.4010214 

87 

M 

0.1207046 

0.  XI 22990 

1942 

0.9253973 

0.9263253 

223 

0.40x4522 

0.4018546 

74 

15 

0.1038858 

0.0954652 

1954 

0.9271879 

0.9279850 

194 

0.4022286 

0.4025744 

60 

x6 

+0.0870384 

+0.0786063 

+X966 

+0.9287x66 

+0.9293827 

-X65 

+0.4028918 

+0.403x807 

-46 

17 

O.0701691 

0.0617272 

1977 

0.9299833 

0.9305x83 

136 

0.40344x3 

0.4036736 

32 

18 

0.0532813 

0.0448318 

1988 

0.9309878 

0.93 1 3919 

106 

0.4038775 

0.4040529 

19. 

19 

0.0363795 

0.0279253 

1998 

0.9317306 

0.9320038 

76 

0.404x999 

0.4043x87 

-   5 

20 

0.0194694 

+0.01X0119 

2008 

0.9322 XX7 

0.9323542 

46 

0.4044092 

0.40447x3 

+   9 

21 

+0.0025538 

—0.0059041 

+2017 

+0.93243x3 

■+O.9324430 

-  15 

+0.4045050 

+0.4045x04 

+  23 

22 

-0.0143614 

0.0228179 

2026 

0.9323894 

0.9322705 

+  x6 

0.4044875 

0.4044362 

36 

23 

0.0312724 

0.0397247 

2034 

0. 9  3  2086  X 

0.93x8366 

47 

0.4043565 

0.4042486 

50 

24 

0.0481743 

0.0566209 

2042 

0.93x5217 

0.93114x7 

78 

0.404  XX  24 

0.4039479 

64 

25 

0.0650636 

0.0735018 

2049 

0.9306967 

0.9301863 

zxo 

0.4037551 

0.4035340 

78, 

26 

-0.0819351 

—0.0903630 

+2055 

+0.9296108 

+0.9289700 

+  X42 

+0.4032846 

+0.4030069 

+  92 

27 

0.0987849 

0.107200X 

2061 

0.928264Z 

0.9274932 

174 

0.4027008 

0.4023665 

xo6i 

28 

0.1 I 56080 

o.x 240082 

2067 

0.926657 X 

0.9257557 

206 

0.4020039 

0.40x6130 

X20 

29 

0.1324002 

0.140783 I 

2072 

0.9247894 

0.9237580 

239 

0.401x938 

0.4007464 

135' 

30 

0.1 49 I 564 

O.X575I97 

2076 

0.92266x5   0.92x5003 

272 

0.4002708 

0.3997670 

149 

31 

-0.1658723 

-0.1742 1 36 

+2079 

+0.9202744 

+0.9x89831 

+  305 

+0.3992349 

+0.3986746 

+  X64 

32 

1 

—0.1825429 

-0.1908599 

1  +2081 

1 

+0.9176268  1  +0.9162063 

4-  338 

1 

+0.3980860 

+0.3974695 

+  178, 
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1 

,           FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 

Date. 

X 

Tnaa  Equinox. 

Rednc. 
to 

Mean 
Eq'x  of 

Jan.a 

Y 

Itne  Equinox. 

Reduc. 
to 

Mean 
Eq'x  of 

Jan.o. 

z 

True  Equinox. 

R«dac 

to 
Mean 

Eq'x  of 
Jan.  a 

^/laan. 

Midnigki. 

N0on, 

Noon, 

Midnigki. 

rtoon. 

N«m, 

Midnight. 

AWic 

July  X 

-0.1658723 

—0.1742136 

+2079 

+0.9202744 

+0.9189831 

+  305 

+0.3992349 

+O.39S6746 

+164 

2 

0.1825429 

0.1908599 

2081 

0.9176268 

0.9162062 

338 

0.3980860 

0.3974695 

X78 

3 

0.1 99 1640 

0.2074543 

2082 

0.9147209 

0.9131710 

371 

0.3968249 

O.3961521 

X93 

4 

0.2157300 

0.2239905 

2083 

0.9115567 

0.9098777 

404 

0.3954514 

0.3947227 

207 

5 

0.2322354 

0.2404644 

2084 

0.9081342 

0.9063264 

437 

0.3939660 

0.3931814 

222 

6 

-0.2486766 

-0.2568712 

+2083 

+0.9044543 

+0.9025183 

+  47X 

+0.3923689 

+0.3915286 

+256 

7 

0.2650478 

0.2732055 

2082 

0.9005185 

0.8984550 

505 

0.3906608 

0.3897652 

250 

8 

0.2813439 

0.2894624 

2081 

0.8963279 

0.8941370 

539 

0.3888420 

0.3878913 

265 

9 

0.2975604 

0.3056373 

2080 

0.8918828 

0.8895658 

573 

O.3869131 

0.3859077 

279 

zo 

0.3136925 

0.3217252 

2078 

0.8871859 

0.8847435 

607 

0.3848750 

0.3838151 

293 

ZI 

-0.3297349 

-0.3377208 

+2075 

+0.8822385 

+0.8796704 

+  641 

+0.3827282 

+0.3816140 

+308 

12 

0.3456825 

0.3536196 

2071 

0.8770403 

0.8743487 

675 

0.3804730 

0.3793053 

322 

13 

O.3615312 

0.3694173 

2066 

0.8715955 

0.8687813 

709 

0.3781 109 

0.3768900 

337 

14 

0.3772771 

0.3851096 

2060 

0.8659058 

0.8629683 

743 

0.3756427 

0.3743685 

351 

15 

0.3929145 

0.4006916 

2053 

0.8599702 

0.8569123 

778 

0.3730680 

0.3717416 

366 

z6 

—0.4084400 

-0.4x61593 

+2045 

+0.8537942 

+0.8506160 

+  812 

+0.3703891 

+0.3690106 

+380 

17 

0.4238491 

0.4315087 

2037 

0.8473780 

0.8440806 

847 

0.3676062 

0.3661760 

395 

z8 

0.4391376 

0.4467352 

2028 

0.8407239 

0.8373084 

882 

0.3647202 

0.3632388 

4x0 

19 

a4543oii 

0.4618352 

2019 

0.8338343 

0.8303015 

9x6 

0.36173x9 

0.3601997 

4«5 

20 

0.4693366 

0.4768047 

2008 

0.8267105 

0.8230620 

950 

0.3586423 

0.3570599 

440 

21 

-0.4842392 

-0.4916399 

4-1997 

+0.8193558 

+0.8x55919 

+  984 

+0.3554523 

+0.3538199 

+454 

22 

0.4990061 

0.5063369 

Z985 

0.8117709 

0.8078930 

1018 

0.3521627 

0.3504807 

468 

23 

0.5136323 

0.5208918 

X973 

0.8039585 

0.7999674 

Z052 

0.3487740 

0.3470428 

482 

24 

0.5281 149 

0.5353009 

i960 

0.7959200 

O.7918168 

Z086 

0.3452873 

0.3435074 

496 

25 

0.5424494 

0.5495600 

1946 

0.7876580 

0.7834437 

Z120 

0.3417034 

0.3398753 

5x0 

26 

-0.5566322 

-0.5636656 

+1931 

+0.7791743 

+0.7748498 

+XX53 

+0.3380231 

+0.3361472 

+524 

27 

0.5706596 

0.5776134 

1915 

0.7704706 

0.7660368 

1x86 

0.3342475 

0.3323240 

537 

28 

0.5845268 

0.5913994 

1899 

0.7615489 

0.7570071 

X219 

0.3303769 

0.3284064 

55X 

29 

0.5982304 

0.6050194 

1882 

0.7524117 

0.7477629 

X252 

0.3264127 

0.3243959 

565 

30 

0.611766Z 

0.6184699 

1864 

0.7430612 

O.73.S3058 

1284 

0.3223561   0.3202932 

1 

579 

31 

-0.6251303 

-0.6317464 

+1846 

+0.7335000 

+0.7286407 

+13x6 

+0.3182074  +0.3160990 

+592 

Aug.  X 

0.6383178 

0.6448445 

Z827 

0.7237293 

0.7187665 

X348 

0.3139680   0.3118147 

606 

2 

0.6513258 

0.6577608 

1807 

0.7x37523 

0.7086872 

1380 

0.3096392   0.3074416 

619 

3 

0.6641492 

0.6704907 

1787 

0.70357x7 

0.6984061 

Z4Z2 

0.3052220  1  0.3029808 

632 

4 

0.6767845 

0.6830301 

1766 

0.6931906 

0.6879255 

Z444 

0.3007179  1  0.2984335 

645 

5 

-0.6892271 

-0.6953751 

+X744 

+0.6826113 

+0.6772483 

+X475 

+0.2961278 

+0.2938009 

+«5^ 

6 

0.7014735 

0.7075220 

1722 

0.6718369 

0.6663777 

1506 

0.2914530   0.2890845 

671 

7 

0.7135200 

0.7194669 

1699 

0.6608709 

0.6553168 

X537 

0.2866954   0.2842858 

6S4 

8 

0.7253622 

0.7312057 

1676 

0.6497160 

0.6440691 

Z568 

0.28x8560 

0.2794061 

696 

9 

0.7369971 

0.7427356 

1652 

0.6383765 

0.6326382 

1598 

0.2769365 

0.2744472 

709 

xo 

-0.7484209 

-0.7540525 

+1627 

+0.6268549 

+0.6210270 

+1627 

+0.2719382 

+0.2694101 

+721 

ZI 

0.7596298 

0.7651528 

1601 

0.615x549 

0.6092395 

1656 

0.2668628 

0.2642968 

733 

Z2 

0.7706211 

0.7760344 

X573 

0.6032810 

0.5972794 

1685 

O.261712X 

0.2591088 

745 

X3 

0.7813921   o.786r»939 

1545 

o.59»2355 

0.5851499 

1713 

0.2564870   0.2538473 

757 

X4 

0.7919395   0.7971284 

1517 

0.57Q0229   0.5728551 

1741 

0.2511896   0.2485142 

769 

• 

15 

— 0.802  2''»02  -0.8073346 

+1488 

+0.5666467  +0.5603980 

+X769 

+0.2458212  +0.2431108 

+780 

x6 

-0.8123513   -O.8173IO3 

+1458  1 +0.5541096  +0.5477823 

+1796 

+0.2403831  +0.2376385 

+791 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

1 

Reduc. 

to 
Mean 

Date. 

Trae  Equinox. 

Eq'x  of 
Jan.o. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

True  Equinox. 

Eq'x  of 
Jan.0. 

Nwm, 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Aug.  i6 

-0.8Z23513 

-O.8Z73103 

4-1458 

+0.554Z096 

+0.5477823 

+Z796 

+0. 240383  Z 

+0.2376385 

+  791 

17 

0.8222 I 10 

0.8270532 

Z428 

0.54Z4Z62 

O.535OZ23 

Z823 

0.2348772 

0.2320993 

802 

z8 

0.8318363 

0.8365601 

1398 

0.5285704 

0.5220907 

1849 

0.2293050   0.2264944 

.   813 

19 

0.8412244 

0-8458287 

1367 

0.5155742 

0.5090214 

1875 

0.2236677   0.2208253 

824 

20 

0.8503729 

0.8548567 

1335 

0.5024325 

0.4958079 

Z900 

O.2Z7967Z   0.2150934 

834 

21 

-0.8592798 

-0.8636417 

+1303 

+0.489Z482 

+0.4824537 

+Z925 

+0.2Z22044  +0.2093003 

+  844 

22 

0.8679422 

0.8721807 

Z270 

0.4757247 

0.4689619 

1949 

O.20638Z2    0.2034474 

•   854 

23 

O.876357Z 

0. 88047 z 5 

1237 

0.462Z656 

0.4553363 

1973 

0.2004991  1   0.1975363 

864 

24 

0.8845233 

0.88851 19 

Z203 

0.4484742 

O.44Z580Z 

1996 

O.Z945594  1  O.Z915685 

874 

25 

O.892437J 

0.8962988 

ZZ69 

0.4346542 

0.4276968 

2OZ9 

O.Z885637    O.Z855453 

884 

26 

-0.9000965 

—0.9038300 

4-ZZ34 

+0.4207086 

+0.4  z  36902 

+204  z 

+O.Z825Z35  +O.Z794686 

+  893 

27 

0.9074990 

0.91 I 1028 

Z099 

0.4066420 

0.3995642 

2063 

O.Z764Z06 

O.Z733398 

902 

28 

0.9Z46413 

O.9Z81146 

Z063 

0.3924574 

0.3853220 

2084 

O.Z702563 

O.Z67Z605 

911 

29 

O.92Z5221 

0.9248632 

Z026 

0.3781584 

0.3709674 

2Z04 

O.Z640525 

0.1609325 

919 

30 

0.9281379 

0.9313458 

989 

0.3637493 

0.3565046 

2Z23 

O.Z 578008 

0.1546575 

927 

3X 

-0.9344866 

-0.9375600 

+  951 

+0.3492338 

+O.34Z9377 

+2Z42 

+O.Z5Z503O 

+0.1483375 

+  935 

Sept.  z 

0.9405657 

0.9435034 

913 

0.3346Z67 

0.3272709 

2z6o 

O.I45Z6ZZ 

O.Z41974O 

943 

2 

0.9463728 

0.9491740 

874 

0.31990Z2 

O.3Z25083 

2177 

O.Z 387766   O.Z 355692 

950 

3 

0.9519065 

0.9545698 

835 

0.3050928 

0.2976548 

2194 

O.Z323520  '  O.Z29I250 

'  957 

4 

0-9571637 

0.959688 Z 

796 

0.2901952 

O.2827Z42 

22Z0 

O.Z258887   O.Z226433 

964 

5 

-0.962 Z429 

-0.9645278 

+  756 

-H).2752Z27 

+O.26769Z3 

+2226 

+O.ZZ93889  +O.ZI6Z259 

+  971 

6 

0.9668427 

0.969087 z 

7z6 

0. 260 z 505 

0.2525909 

224  Z 

O.ZZ 28546  1  0.Z09575Z 

978 

7 

0.9712609 

0.9733640 

676 

0.2450Z30 

0.2374 Z72 

2256 

O.Z062879  i  O.Z029929 

984 

8 

0.9753962 

0.9773574 

635 

0.2298045 

0.222Z755 

2270 

0.0996904  \    0.0963809 

990 

9 

0.9792476 

0.9810665 

594 

0.2Z45305 

0.2068700 

2284 

0.0930646  1  0.08974 z6 

996 

zo 

—0.9828139 

-0.9844897 

+  553 

+0.Z991948 

+O.Z9Z5054 

+2297 

+0.0864122  +0.0830767 

+Z00Z 

ZI 

0.9860936 

0.9876259 

5Z2 

0.Z838025 

O.Z760866 

2309 

0.0797354   0.0763884 

Z006 

Z2 

0.9890864 

0.9904748 

470 

0.1683583 

o.z6o6i8z 

2321 

0.0730362   0.0696787 

lOII 

13 

0.99179" 

0.9930356 

427 

0.Z528666 

0.Z45Z043 

2332 

0.0663162   0.0629491 

Z016  ^ 

14 

0.9942079 

0.9953077 

384 

O.Z3733Z8 

0.1295497 

2342 

0.0595776 

0.0562019 

Z020 

15 

-09963352 

-0.9972905 

+  341 

-K).Z2Z7585 

+O.ZZ  39588 

+2352 

+0.0528222  1  +0.0494388 

+Z024 

z6 

0.9981734 

0.9989837 

298 

0.Z06Z5Z3 

0.0983363 

2361 

0.0460519  ,  0.0426618 

Z028 

17 

0.9997214 

Z.0003864 

255 

0.0905 Z42 

0.0826858 

2370 

0.0392686   0.0358727 

Z032 

z8 

z. 0009789 

z. 001 4989 

2ZZ 

0.0748515 

0.0670  z  20 

2377 

0.0324742  1  0.0290733 

1035  ' 

19 

z.oo 19460 

Z.0023200 

Z67 

0.059Z678 

0.05Z3Z92 

2383 

0.0256703   0.0222654 

1038  1 

20 

— Z.00262I2 

—z. 0028496 

4-  Z23 

+0.0434668 

+0.0356ZZ4 

+2388 

+O.OZ88588  +0.0154508 

+Z040 

2Z 

1.003005 I 

Z.0030874 

78 

0.0277534 

O.OZ9893Z 

2393 

0.01204 Z7   0.00S6316 

Z042  1 

22 

1.0030965 

z. 0030326 

+  34 

+O.OZ203Z2 

+0.0041683 

2397 

+0.0052208  1  +0.0018095 

1044 

23 

Z.0028954 

z. 0026847 

—  zz 

— 0.003695 z 

-O.OZI5588 

2400 

—0.0016022  —0.0050140 

1045  , 

24 

z. 0024007 

Z.0020438 

56 

O.OZ942Z8 

'  0.0272834 

2403 

0.0084254   0.0118362 

1046 

25 

-I.OOZ6I36 

— Z.OOZI097 

—  zoz 

-0.035Z434 

—0.0430013 

+2406 

1 
— 0.0Z52462  —0.0186555 

+1046 

26 

Z.0005323 

0.99988 z 3 

Z46 

0.0508564 

0.0587082 

2408 

0.0220636  1  0.0254702 

Z047 

27 

0.9991567 

0.9983586 

Z9Z 

0.066556 z 

0.0743994 

2409 

0.0288751 

0.0322780 

1047 

28 

0.9974870 

0.9965418 

236 

0,0822374 

0.0900697 

2409 

0.0356786   0.0390768 

Z046 

29 

0.9955230 

0.9944304 

282 

0.0978958 

O.Z057Z53 

2408 

0.0424722   0.0458646 

1045 

30 

-0.9932643 

-0.9920247 

-  327 

-O.ZZ35273 

-O.Z2Z3309 

+2407 

-0.0492537  -0.0526393 

+1044  1 

31 

-0.99071 z6 

—0.9893250 

-  373 

O.Z29Z256  -O.Z369ZZ2 

1 

+2405 

-0.05602 zo  !  -0.0593986 

1 

+1043 

1 

270 


SUN'S  CO-ORDmATES,  1899. 


1 V- 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Rednc 

to 
Mean 

Y 

Rednc. 

to 
Mean 

z 

Redoe. 

to 
Mean 

Data. 

True  Eqainos. 

Eq'x  of 
Jan.  a 

True  Equinox. 

Eq'x  of 
Jan.o. 

Itne  Equinox. 

Eq'x  of 
Jan.0. 

Noon, 

Midnight, 

Noon, 

Noon, 

Midnight, 

Noon. 

Noon, 

Midnight, 

Noon. 

Oct-  I 

— O.9907116 

-0.9893250 

-  373 

-0.1 29 1 256 

-O.Z369112 

+2405 

-0.0560210 

-0.0593986 

+1043 

2 

0.9878648 

0.986331 I 

419 

0.1446868 

0.1524518 

2402 

0.0627718 

0.0661404 

1042 

3 

0.9847241 

0.9830437 

465 

0.1602058 

0.1679480 

2399 

0.0695042 

O.072S629 

1040 

4 

0.9812902 

0.9794639 

5" 

0.1756778 

0.1833944 

2395 

0.0762163 

0.0795638 

1038 

5 

0.9775647 

0.9755926 

556 

0.1910973 

0. 1987860 

2391 

0.0829052 

0.0862404 

1035 

6 

-0.9735478 

-0.9714304 

-  602 

-0.2064597 

-O.2141179 

+2386 

—0.0895692 

-0.0928912 

+1032 

7 

0.9692407 

0.9669789 

647 

0.2217600 

0.2293855 

2380 

0.0962061 

0.0995139 

1029 

8 

0.9646449 

0.9622391 

693 

0.2369936 

0.2445836 

2373 

0.1028141 

0.1061064 

1025 

9 

0.9597615 

0.9572124 

738 

0.2521551 

0.2597078 

2365 

0.1093907 

0.1126668 

1021  * 

zo 

0.9545924 

O.9519011 

784 

0.2672408 

0.2747533 

2357 

0.1 I 59344 

0.1191931 

1016  , 

ZI 

-0.9491 391 

—0.9463066 

-  829 

-0.2822449 

-0.2897153 

+2348 

-0.1224428 

-0.1256832 

+1011 

12 

0.9434037 

0.9404303 

875 

0.2971637 

0.3045893 

2339 

0.1289141 

0.1321352 

1006  I 

13 

0.9373870 

0.9342742 

920 

0.3119919 

O.3193712 

2329 

0.1353464 

0.1385475 

1001 

14 

0.9310920 

0.9278406 

965 

0.3267266 

0.3340573 

2318 

0.1417381 

O.I449181 

995 

15 

0.9245202 

O.9211311 

1010 

0.3413628 

0.3486423 

2306 

0.1480871 

0.1 512450 

989 

i6 

-0.9176735 

-O.9141475 

-1055 

-0.3558955 

-0.3631223 

+2293 

-0.1543915 

-O.Z575267 

+  982 

17 

0.9105535 

0.9068919 

IIOO 

0.3703219 

0.3774938 

2280 

0.160650 I 

0.1637614 

975 

i8 

0.9031627 

0.8993661 

"45 

0.3846375 

0.3917522 

2266 

0.1668605 

0.1699471 

968 

19 

0.8955025 

0.8915722 

1189 

0.3988376 

0.4058934 

2251 

0.1730210 

O.1760821 

961 

20 

0.8875755 

0.8835125 

1233 

0.4129189 

O.4199136 

2235 

0.1791301 

0.1821648 

953 

21 

-0.8793833 

-0.8751882 

-1277 

—0.4268771 

-0.4338089 

-Ht2i9 

-0.185 1859 

-0.1881933 

+  945 

22 

0.8709274 

0.8666015 

1321 

0.4407084 

0.4475749 

2203 

0.19 II 867 

0.1941657 

936 

23 

0.8622104 

0.8577548 

1365 

0.4544079 

0.4612074 

2186 

0.1971304 

0.2000805 

927 

24 

0.8532345 

0.8486499 

1409 

0.4679727 

0.4747031 

2168 

0.2030158 

0.2059358 

918 

25 

0.8440013 

0.8392892 

1452 

0.4813982 

0.4880573 

2150 

0.2088405 

0.2117296 

909 

26 

-0.8345137 

-0.8296746 

-1495 

-0.4946799 

-0.5012654 

+2131 

-0.2146028 

-0.2174599 

+  899 

27 

0.8247727 

0.8198083 

1538 

0.5078133 

O.5143231 

2112 

0.2203007   0.2231250 

889 

28 

0.8147817 

0.8096935 

1581 

0.5207945 

0.5272271 

2092 

0.2259325  j  0.2287231 

878 

29 

0.8045437 

0.7993325 

1623 

0.5336201 

0.5399726 

2071 

0.2314964 

0.2342523 

867 

30 

0.7940604 

0.7887276 

1665 

0.5462842 

0.5525547 

2048 

0.2369904 

0.2397106 

856 

31 

-0.7833347 

-0.7778823 

-1707 

-0-5587835 

-0.5649698 

+2024 

-0.2424125 

—0.2450960 

+  845' 

Nov.  I 

0.7723705 

0.7667998 

1748 

0.5711134 

0.5772135 

2000 

0.2477610 

0.2504071 

833 

2 

0.7611707 

0.7554834 

1789 

0.5832698 

0.5892815 

1976 

0.2530342 

0.2556419 

821 

3 

0.7497384 

0.7439363 

1830 

0.5952484 

0.6011699 

Z951 

0.2582299 

0.2607984 

809; 

4 

0.7380774 

0.7321622 

1870 

0.6070454 

0.6128745 

1926 

0.2633471 

0.2658754 

797 

5 

-0.72619Z2 

—0.7201650 

-1910 

-0.6186566 

-0.6243913 

+1900 

-0.2683832 

-0.2708706 

+  784! 

6 

0.7140839 

0.7079486 

1950 

0.6300780 

0.6357168 

1873 

0.2733373 

0.2757831 

771 

7 

0.7017594 

0.6955166 

1989 

0.6413068 

0.6468475 

1845 

0.2782077 

0.2806109 

758 

8 

0.6892210 

0.6828731 

2028 

0.6523384 

0.6577796 

Z817 

0.2829927 

0.2853526 

744' 

9 

0.6764732 

0.6700219 

2067 

0.6631701 

0.6685098 

1788 

0.2876909 

0.2900070 

7301 

zo 

-0.6635198 

^.6569675 

—2105 

-0.6737983 

-0.6790350* 

+1759 

-0.2923009 

-0.2945725 

4-  715 

zz 

0.6503655 

0.6437141 

2143 

0.6842196 

0.6893518 

1730 

0.2968215 

0.2990477 

700  '• 

Z2 

0.6370138 

0.6302653 

2180 

0.6944313 

0.6994576 

1700 

0.3012512 

0.3034317 

685. 

13 

0.6234690 

0.6166254 

2217 

0.7044302 

0.7093493 

1670 

0.3055889 

0.3077228 

670 

14 

0.6097351 

0.6027987 

M53 

0.7142142 

0.7190242 

1639 

0.3098332 

0.31 19200 

655 

X5 

-0.5958164 

-0.5887889 

-2289 

-0.7237790 

-0.7284785 

+Z607 

-0.3139828  I  -0.3160217 

4-639 

z6 

-0.5817167 

-0.5746004 

-2325 

-0.7331223  1  -0.7377104 

+1575 

-0.3180364  -0.3200270 

+  623 

I 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc. 
to 

Y 

Reduc. 
to 

z 

Reduc. 
to 

Mean 

Mean 

i 

Mean 

Date. 

True  Equinox. 

Eq'x  of 
Jan.0. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

True  Equinox. 

• 

Eq'x  of 
Jan.  0. 

Noon, 

Midnight, 

Noon, 

Noon, 

Midnight. 

Noon. 

Noon.             Midnight, 

Noon. 

NoT.x6 

-O.5817167 

-0.5746004 

-2325 

-0.733x223 

-0.7377104 

+1575 

1 
-0.3x80364  1  -0.3200270 

+623 

17 

0.5674404 

0.5602369 

2360 

0.7422423 

0.7467178 

1542 

0.3219933  j  0.3239351 

606 

x8 

0.5529906 

O.545702Z 

2394 

0.75 1 1 364 

0.7554976 

1508 

0.3258522   0.3277443 

589 

19 

0.5383720 

0.5310008 

2427 

0.759801 I 

0.7640462 

1472 

0.3296x15  j  0.3314534 

572 

20 

0.5235889 

O.5161367 

2460 

0.7682329 

0.7723618 

1436 

0.3332700!  0.33506x4 

555 

2Z 

-0.5086447 

-0.501 1 136 

-2493 

-0.7764318 

-0.7804422 

+1400 

-0.3368272  -0.3385673 

+537 

22 

0.4935438 

O.485936Z 

2525 

0.7843930 

0.7882836 

1363 

0.3402815 

0.3419695 

519  ; 

23 

0.4782909 

0.4706084 

2556 

0.792  II 38 

0.7958834 

1326 

0.3436313 

0.3452667 

501  , 

24 

0.4628894 

0-4551345 

2587 

0.7995922 

0.8032401 

1288 

0.3468758 

0.3484583 

483  1 

25 

O.447344X 

0.4395191 

2617 

0.8068263 

0.8103503 

1249 

0.3500x41 

0.35x5428 

465  1 

26 

-0.4316598 

-0.4237664 

-2647 

-0.8138x21 

-0.8x72110 

+1210 

-0.3530445 

-0.3545189 

+446 

27 

0.4158399 

0.4078813 

2676 

0.8205470 

0.8238x97 

1 169 

0.3559659 

0.3573855 

427 

28 

0.3998908 

0.3918690 

2705 

0.8270288 

0.830x745 

1128 

0.3587775 

0.360x418 

408 

29 

0.3838167 

0.3757342 

2733 

0.8332560 

0.8362727 

1087 

0.36x4782 

0.3627866 

389 

30 

0.3676225 

0.3594821 

2760 

0.8392247 

0.842 I I 17 

1046 

0.3640669 

0.3653190 

370 

Dec.  z 

-0.3513136 

-0.3431178 

-2786 

-0.8449335 

-0.8476898 

+X005 

-0.3665428 

-0.3677381 

+350 

2 

0.3348953 

0.3266468 

2812 

0.8503802 

0.8530043 

963 

0.3689048 

0.3700428 

330 

3 

0.3183728 

0.3 10074 I 

2836 

0.8555620 

0.8580535 

920 

O.371X52Z 

0.3722324 

310 

4 

0.3017514 

0.2934053 

2860 

0.8604783 

0.8628361 

877 

0.3732838 

0.3743064 

290 

5 

0.2850367 

0.2766463 

2884 

0.8651267 

0.8673499 

833 

0.3752997 

0.3762638 

269 

6 

—0.2682345 

-0.2598023 

2907 

-0.8695057 

-0.8715940 

+  789 

-0.3771986 

-0.3781043 

+248 

7 

0.2513502 

0.2428786 

2928 

0.8736145 

0.8755671 

744 

0.3789805 

0.3798273 

227 

8 

0.2343889 

0.2258813 

2949 

0.8774516 

0.8792678 

698 

0.3806447 

0.3814325 

206 

9 

0.2x73566 

0.2088152 

2968 

0.8810x57 

0.8826951 

65X 

0.3821907 

0.3829191 

185  1 

zo 

0.200258Z 

0.19 I 6860 

2987 

0.8843060 

0.8858484 

604 

0.3836178 

0.3842868 

163 

zz 

-0.1830995 

-O.1744991 

-3005 

-0.8873221 

-0.8887269 

^  557 

-0.3849262 

-0.3855357 

+142 

Z2 

0.1658856 

0.1572595 

3022 

0.8900628 

0.8913298 

510 

0.3861 154 

0.3866653 

120 

13 

0.14862 15 

0.1399723 

3038 

0.8925279 

0.8936568 

462 

0.387x852 

0.3876750 

98 

14 

O.1313126 

a z 226432 

3054 

0.8947164 

0.8957071 

413 

0.3881349 

0.3885650 

76 

15 

O.XI39645 

0.1052770 

3069 

0.8966286 

0.8974806 

364 

0.3889651 

0.3893350 

54 

z6 

-0.0965817 

-0.0878791 

-3083 

—0.8982633 

-0.8989765 

+  315 

-0.3896748 

-0.3899845 

+  32 

17 

0.0791697 

0.0704540 

3096 

0.8996203 

0.9001945 

266 

0.3902641 

0.3905135 

+  10 

18 

0.0617328 

0.0530068 

3109 

0.9006991 

0.90x1345 

217 

0.3907327 

0.3909218 

-  12 

19 

0.0442765 

0.0355427 

3120 

0.9015001 

0.90x7955 

167 

0.3910807 

0.3912092 

34 

20 

1 

0.0268060 

0.0180669 

3131 

0.9020212 

0.9021776 

116 

0.3913074 

0.3913753 

57 

21 

—0.0093262 

-0.0005845 

-3141 

-0.9022641 

-0.9022804 

-H  65 

—0.3914x29  1  -0.39x4201 

-  80 

22 

+0.0081577 

+0.0168995 

3150 

0.9022268 

0.9021033 

-»■  14 

0.3913970,  0.39x3434 

102 

23 

0.0256406  '  0.0343800 

3158 

0.9019096 

0.9016460 

-  37 

0.3912593  !  0.3911449 

125 

24 

0.0431 171 

0.05x8511 

3165 

0.9013123 

0.9009084 

88 

0.3910002 

0.3908248 

147 

25 

0.0605817 

0.0693080 

3171 

0.9004343 

0.8998899 

140 

0.3906 191 

0.3903829 

170 

26 

+0.0780295 

+0.0867451 

-3176 

—0.8992756 

-0.8985918 

—  192 

—0.3901x60 

-0.3898189 

-193 

27 

0.0954542 

0.1041563 

3180 

0.8978381 

0.8970142 

244 

0.38949x8 

0.389x342 

215 

28| 

0.  II 28505 

0.1215361 

3x82 

0.8961 198 

0.895x552 

296 

0.3887460 

0.3883271 

238 

29 

0.1302124 

0.1388789 

3183 

0.8941207 

0.8930x63 

349 

0.3878779 

0.3873984 

261 

30 

0.1475348 

0.1561794 

3182 

0.89x8421 

0. 890598 X 

402 

0.3868887 

0.3863489 

284 

31 

•fo.1648119 

+0.1734318 

-3181 

-0.8892843 

—0.887901 1 

-  455 

-0.3857785 

-0.3851780 

-307 

32 

+0.1820382 

+0.Z906298 

-3178 

-0.8864484 

-0.8849264 

-  508 

-0.3845475 

-0.3838870 

-330  1 

1 
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FOR  GREENWICH 

MEAN  NOON  AND 

MIDNIGHT. 

©•y 

JANUARY. 

^  Day 

FEBRUARY. 

Day 

MARCH.        ; 

of 
Month. 

of 
Month. 

1 

of 
Month. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

1 

x.o 

M9  43  57^X 

-4  7  53.4 

Z.O 

X95  48  577 

•     1            M 

-5  9  9.0 

X.O 

0  1       ft 
205  38  14.8 

1 

e       M 

-4  46  14-5 

X'5 

X55  43  38.6 

4  27  z8.8 

X.5 

202  10  53.5 

5  2  34.5 

x.5 

212   5  44.1 

4  33  3  9 

to 

x6i  45  44.6 

4  43  54-6 

2.0 

208  36  59.4 

4  52  8.3 

2.0 

218  36  21.3 

4  16  14.3 

as 

167  50  43.8 

4  57  27.2 

2.5 

2x5  7  37X 

4  37  50.0 

2.5 

225  10  16.0 

3  55  53-4 

so 

173  59  5-8 

5  7  43  9 

30 

221  43  7.6 

4  X9  4x7 

30 

23X  47  38.9 

3  32  11.3 

3S 

z8o  zi  20.9 

-5  14  32.8 

3.5 

228  23  50.9 

-3  57  487 

35 

238  28  41.8 

-3  5  21.6 

40 

z86  27  59-4 

5  X7  42.7 

4.0 

235  xo  4.7 

3  32  X9.6 

4.0 

245  13  37.1 

2  35  408 

45 

X92  49  31.Z 

5  17  3.1 

4.5 

242  2  3.3 

3  3  26.8 

4.5 

252  2  36.4 

2  3  29.0 

5.0 

199  z6  24.8 

5  12  25.3 

5.0 

248  59  56.3 

2  31  27.4 

50 

258  55  50  3 

X.29  9  5 

5.5 

205  49  6.7 

5  3  42.1 

5.5 

256  3  47-3 

X  56  43.2 

5-5 

265  53  26.6 

0  53  91 

6.0 

2Z2  28   0.0 

-4  50  48.5 

6.0 

263  Z3  32.2 

-X  X9  4Z.5 

6.0 

272  55  29.4 

-0  X5  58.1 

6.5 

2Z9  13  23.0 

4  33  42.6 

6.5 

270  28  58.0 

0  40  54.9 

6.5 

280  X  57.9 

•K)  21  49.8 

7.0 

226  5  28.4 

4  12  26.3 

7.0 

277  49  4x8 

-0  X  1.4 

7.0 

287  12  44.4 

0  59  38.1 

7-5 

233  4  2Z.9 

3  47  6.0 

7-5 

285  15  lO.I 

+0  39  16.6 

75 

294  27  33  9 

X  36  47-9 

8.0 

240  10  0.6 

3  17  53.5 

8.0 

292  44  38.2 

X  19  X3.X 

8.0 

30X  46  2.3 

2  12  38.6 

8.5 

247  22  ZI.9 

-a  45  7.1 

8.5 

300  Z7  1 1.2 

+x  58  o.x 

8.5- 

309  7  36.6 

+2  46  29.7 

9.0 

254  40  32  4 

a  9  12.3 

9.0 

307  51  44.8 

2  34  497 

9.0 

3x6  3X  34  3 

3  17  4x  3 

9-5 

262  4  28.x 

z  30  40.8 

9-5 

315  27  8.2 

3  8  56.3 

9.5 

323  57  4-3 

3  45  35.9 

Z0.0 

269  33  14.0 

0  50  11.7 

lO.O 

323  2  5.Z 

3  39  37  9 

xo.o 

331  23  8.7 

4  9  40  9 

10.5 

277  5  54-8 

-0  8  29.6 

Z0.5 

330  35  x8.8 

4  6  19.2 

X0.5 

338  48  44.0 

4  29  28.8 

zx.o 

284  4Z  26.0 

+0  33  36.4 

zz.o 

338  5  34-2 

+4   28  326 

xx.o 

346  X2  44.4 

+4  44  39.0 

XX.5 

292  18  36.8 

X  15  14.3 

I  x.5 

345  31  4x6 

4  45  587 

XX.5 

353  34  4-4 

4  54  58  8 

Z2.0 

299  56  1 1.6 

X  55  32.3 

Z2.0 

352  52  39.5 

4  58  27.0 

X2.0 

0  51  41.6 

5  0  23.0 

".5 

307  32  53  8 

2  33  406 

X2.5 

0  7  37  0 

5  5  55.3 

X2.5 

8  4  39.8 

5  0  54.1 

X3.O 

315  7  28.5 

3  8  54.2 

X3.O 

7  X5  54-8 

5  8  29.x 

X3.O 

X5  12  xi.i 

4  56  41 9  ' 

135 

322  38  45  3 

+3  40  34.0 

X3.5 

X4  X7  6.3 

+5  6  X9.7 

X3.5 

22  X3  37.5 

+4  48  X.7 

X4.0 

330  5  411 

4  8  8.8 

Z4.O 

2z  zo  57.3 

4  59  43.4 

X4.O 

29  8  32.x 

4  35  13  4 

X4-5 

337  27  22.5 

4  31  15.7 

X4.5 

27  57  25.3 

4  48  59  9 

X4-5 

35  56  38.8 

4  18  40.4 

Z5.0 

344  43  6.4 

4  49  402 

X50 

34  36  38  2 

4  34  3x4 

X5.0 

42  37  53  I 

3  58  48.0 

15.5 

351  52  21.7 

5  :3  15.3 

X5.5 

4Z  8  52.8 

4  x6  40.9 

X55 

49  X2  20.3 

3  36  2.5 

z6.o 

358  54  48.5 

+S   Z2   Z.2 

16.0 

47  34  33  6 

+3  55  51.8 

x6.o 

55  40  14-8 

+3  xo  50.1  ' 

16.5 

5  50  177 

5  x6  3.9 

16.5 

53  54  10.6 

3  32  27.2 

16.5 

62  X  58.9 

2  43  36.4 

17.0 

Z2  38  50.3 

5  15  33.7 

X7.O 

60  8  z8.z 

3  6  49.8 

X7.0 

63  18  1.2 

2  X4  46.1 

17.5 

19  20  35.7 

5  zo  44.6 

X7.5 

66  17  33.3 

2  39  2X.3 

X7.5 

74  28  55  0 

X  44  42  2 

z8.o 

25  55  50.4 

5  I  52.8 

z8.o 

72  22  35.3 

2  xo  22.6 

x8o 

80  35  X7.6 

X  13  467 

18.5 

32  24  56.7 

+4  49  16.4 

Z8.5 

78  24  3.9 

+x  40  X3.5 

X8.5 

86  37  49.0 

40  42  20.0  ; 

19.0 

38  48  20.9 

4  33  14.5 

Z9.0 

84  22  38.5 

x  9  X3.4 

X9.0 

92  37  10  7 

40  xo  41  3  , 

19.5 

45  6  3?.6 

4  14  6.1 

X95 

90  x8  58.1 

0  37  40.9 

19-5 

98  34  4-3 

-0  20  51-3 

20.0 

5Z  20  2.9 

3  52  X0.8 

20.0 

96  X3  39.9 

40  5  54.x 

20.0 

104  29  IX.9 

0  52  0.3  ' 

20.5 

57  29  24.3 

3  27  48.5 

20.5 

Z02  7  19.3 

-0  25  48.9 

20.5 

no  23  X4.6 

X  22  28.9 

2Z.O 

63  35  8.8 

+3  I  18.4 

2  Z.O 

Z08  0  29.3 

-^  57  X0.5 

2X.O 

X16  x6  52.1 

-X  52  0.9 

21.5 

69  37  48.2 

2  32  59.9 

2X.5 

XX3  53  40.4 

X  27  53.0 

21.5 

Z22  XO  41.9 

2  20  202  1 

22.0 

75  37  53.x 

2  3  12.4 

22.0 

ZZ9  47  20.2 

X  57  38.8 

22.0 

128   5  19.5 

2  47  108 

22.5 

81  35  52.6 

z  32  15.0 

22.5 

125  4X  53.6 

2  26  10.3 

22.5 

134  X  17.X 

3  12  16.8 

23.0 

87  32  14.  z 

z  0  26.9 

23.0 

Z31  37  42.2 

a  53  10.0 

■  23.0 

139  59  40 

3  35  22.4 

235 

93  27  23.Z 

+0  28  7.4 

235 

X37  35  4-5 

-3  x8  20.6 

235 

145  59  6.0 

-3  56  119 

24.0 

99  21  43.0 

-0    4  24.3 

24.0 

X43  34  i6-4 

3  4X  25.2 

24.0 

X52  X  44.6 

4  X4  29.7 

245 

105  15  35-3 

0  36  48.9 

245 

X49  35  30.8 

4  2  7.4 

245 

X58  7  17.8 

4  30  xo 

25.0 

iiz  9  19.4 

z  8  47.2 

25.0 

X55  38  58.2 

4  20  XX.5 

25.0 

X64  15  59.1 

4  42  3X-5 

25.5 

"7  3  13.4 

z  40  0.0 

255 

z6z  44  46.7 

4  35  22.8 

255 

X70  27  58.x 

4  5x  48.1  i 

26.0 

122  57  33.8 

-2  xo  8.7 

26.0 

167  53  2.6 

-4  47  28.2 

26.0 

X76  43  20.4 

-4  57  38.9 

26.5 

128  52  35.5 

2  38  54.7 

26.5 

X74  3  5X.O 

4  56  15.9 

26.5 

X83  2  7.9 

4  59  547 

27.0 

134  48  32.5 

3  6  0.0 

27.0 

x8o  Z7  Z5.7 

5  X  35.8 

27.0 

189  24  X9.2 

4  58  27.5 

27.5 

140  45  38.3 

3  31  7.2 

27.5 

z86  33  20.4 

5  3  20.x 

27.5 

X95  49  49  9 

4  53  12.7  1 

28.0 

146  44  5.7 

3  53  59  9 

2*8.0 

Z92  52  8.8 

5  X  23.2 

a8.o 

202  18  33.6 

4  44  8.5  ! 

28.5 

152  44  7.9 

-4  Z4  22.5 

28.5 

X99  X3  45.2 

-4  55  4X.5 

a8.5 

208  50  22.5 

-4  31  X6.5 

29.0 

158  45  58.Z 

4  32  0.2 

29.0 

205  38  Z4.8 

4  46  X4.5 

29.0 

2x5  25  7.9 

4  X4  41.6 

295 

Z64  49  50.2 

4  46  39.8 

29.5 

2X2  5  44.1 

4  33  3.9 

295 

222  2  4X.4 

3  54  32.7  ' 

30.0 

170  55  58.9 

4  58  9.1 

30.0 

2x8  36  2Z.3 

4  x6  X4.3 

30.0 

228  42  55.0 

3  3X  19 

30.5 

177  4  40.2 

5  6  17.4 

30.5 

225  10  z6.o 

3  55  53-4 

305 

235  25  42.2 

3  4  25.1 

310 

183  16  ZI.2 

-5  xo  55,1 

31.0 

23X  47  389 

-3  32  XI.3 

31.0 

242  xo  58.0 

-2  35  X.4 

315 

189  30  50.5 

-5  IX  54.4 

3X-5 

238  28  41.8 

-3  5  21.6 

31.5   248  58  39.5 

-2     3  13.1 
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FOR  GREENWICH 

MEAN  NOON  AND  MIDNIGHT. 

Day 

APRIL. 

Day 

MAY. 

Day 

JUNE.        1 

of 

Iffondi. 

of 

Month. 

of 
Month. 

True  Longitude. 

Latitude. 

Tkne  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

255  4^  45*2 

•   *   *!* 

•     I      M 

•  «   « 

•     I      M 

0     <      M 

z.o 

-X  29  25.6 

Z.O 

294  30  40.0 

+2  5  25.5 

x.o 

347  5z  50.6 

•^5  8  57.9 

1.5 

262  41  15.5 

0  54  6.4 

1.5 

30Z  35  18.6 

2  39  15.2 

X.5 

354  49  24.9 

5  Z4  26.2 

2.0 

269  36  1 1.3 

-0  Z7  45.8 

2.0 

308  40  7.5 

3  10  39.0 

2.0 

X  43  47.x 

5  15  18.3 

25 

276  33  33  7 

+0  Z9  4.4 

2.5 

315  44  56.0 

3  39  7-2 

2.5 

8  34  51-4 

5  II  39  7 

30 

283  33  23.6 

0  55  50.8 

30 

322  49  33.0 

4  4  13  0 

30 

15  22  33.1 

5  3  40.0 

35 

290  35  400 

+z  31  58.8 

3.5 

329  53  45.9 

+4  25  33  4 

3.5 

22  6  48.7 

+4  51  31.9 

40 

297  40  18.9 

2  6  53  4 

40 

336  57  20.3 

4  42  49.2 

4.0 

28  47  35.8 

4  35  314 

45 

304  47  12.5 

a  39  59  8 

4.5 

343  59  59  6 

4  55  45-5 

45 

35  24  52.4 

4  15  57.0 

5.0 

311  56  8.4 

3  10  43  9 

50 

351  I  254 

5  4  12.4 

50 

41  58  37-6 

3  53  9  5 

5.5 

319  6  48.3 

3  38  33  4 

5.5 

358  z  Z7.2 

5  8  4.7 

5.5 

48  28  5Z.3 

3  27  31.6 

6.0 

326  18  47.9 

+4  2  58.6 

6.0 

4  59  12.7 

+5  7  22.0 

6.0 

54  55  34.3 

+2  59  27.4 

6.5 

333  31  36.9 

4  23  32.9 

6.5 

IX  54  48.7 

5  2  8.7 

65 

6z  18  48.3 

2  29  21.7 

7.0 

340  44  39.1 

4  39  54  5 

7.0 

z8  47  4Z.7 

4  52  34  2 

7.0 

67  38  369 

X  57  40.2 

7-5 

347  57  13.7 

4  51  469 

7-5 

25  37  28.7 

4  38  52.5 

75 

73  55  4-9 

X  24  48.3 

8.0 

355  8  36.4 

4  58  59.4 

8.0 

32  23  48.2 

4  2X  20.9 

8.0 

80  8  18.8 

0  51  11-3 

8.5 

2  z8  0.9 

+5  z  27.6 

8.5 

39  6  2Z.3 

+4   0  20.5 

8.5 

86  18  27.2 

40  17  13.7 

9.0 

9  24  41.2 

4  59  13  3 

9.0 

45  44  5x9 

3  3«  X5.0 

9.0 

92  25  40.7 

-0  16  40.7 

9.5 

x6  27  53.2 

4  52  24.8 

95 

52  19  8.0 

3  9  29.8 

9-5 

98  30  Z2.0 

0  50  9.5 

lO.O 

23  26  56.9 

4  4Z  16.Z 

zo.o 

58  49  2.2 

2  40  31 4 

lO.O 

104  32  16.3 

I  22  51.5 

10.5 

30  2Z  18.1 

4  26  5.3 

10.5 

65  X4  3x5 

2  9  47  2 

10.5 

no  32  ZI.O 

X  54  27.1 

zx.o 

37  10  29.6 

+4  7  Z4.8 

xx.o 

7x  35  37-9 

+z  37  44.0 

XI.O 

zz6  30  Z5.8 

-2  24  37.9 

"5 

43  54  "7 

3  45  9  7 

XX.5 

77  52  28.3 

X  4  48.1 

IZ.5 

122  26  53.0 

2  53  7  3 

12.0 

50  32  12.5 

3  20  Z6.9 

X2.0 

84  5  14.7 

40  3z  24.6 

12.0 

128  22  26.7 

3  19  39  8 

12.5 

57  4  295 

2  53  36 

X2.5 

90  X4  X3.3 

-0  2  2.9 

12.5 

134  17  23.2 

3  44  1-2 

13.0 

63  31  7.2 

2  23  57.5 

X3.0 

96  19  44  5 

0  35  Z2.2 

130 

Z40  12  II.O 

4  5  58.5 

13.5 

69  52  17.8 

+z  53  25.Z 

X3.5 

Z02  22  12.6 

-X  7  42.7 

13-5 

Z46  7  20.Z 

-4  25  Z9.6 

14.0 

76  8  20.0 

Z  2Z  51.7 

X4.O 

108  22  5.0 

X  39  X5.6 

14.0 

X52  3  22.2 

4  41  53  I 

14-5 

82  19  38.5 

0  49  41 3 

14.5 

ZZ4  Z9  52.2 

2  9  33.4 

145 

Z58  0  50. z 

4  55  28.6 

X50 

88  26  42.5 

40  Z7  Z6.3 

X50 

Z20  16  7.Z 

a  38  Z9.9 

15.0 

164  0  17.6 

5  5  56.1 

155 

94  30  5.1 

-0  X5  2.8 

15.5 

Z26  XI  24.4 

3  5  20.2 

X55 

170  2  18.7 

5  13  6.3 

z6.o 

zoo  30  22.6 

-0  46  56  7 

16.0 

X32  6  20.3 

-3  30  20.0 

16.0 

176  7  27.5 

-5  16  504 

16.5 

Z06  28  X3.3 

X  x8  7.6 

X6.5 

X38  X  3Z.9 

3  53  6.0 

16.5 

182  16  17.6 

5  17  0.5 

X7.0 

ZI2  24  Z7.O 

X  48  x8.8 

Z7.O 

X43  57  36.9 

4  X3  25.4 

17.0 

188  29  2Z.3 

5  X3  29.5 

17.5 

zz8  X9  Z4.3 

2  17  14  4 

175 

149  55  X2.7 

4  3x  5-7 

X75 

194  47  9.0 

5  6  1Z.3 

z8.o 

Z24  Z3  46.0 

a  44  39.5 

z8.o 

155  54  56.1 

4  45  54.8 

18.0 

201  10  8.5 

4  55  1.8 

18.5 

Z30  8  32.Z 

-3  xo  19.2 

18.5 

z6i  57  23.0 

-4  57  40.8 

X8.5 

207  38  43.7 

-4  39  58.7 

Z9.0 

X36  4  IX.7 

3  33  59  I 

Z9.0 

z68  3  7.Z 

5   6  Z2.2 

19.0 

214  13  14.2 

4  21  2.7 

195 

Z42   Z  22.2 

3  55  25.0 

X9-5 

Z74  12  40.0 

5  zx  z8.2 

X95 

220  53  54.0 

3  58  17.8 

20.0 

Z48   0  38.8 

4  14  23.0 

20.0 

z8o  26  30.x 

5  Z2  48.6 

20.0 

227  40  50.7 

3  31  52.1 

20.5 

154   2  33.9 

4  30  39  2 

20.5 

x86  45  1.8 

5  xo  34-4 

20.5 

234  34  4.6 

3  X  58.8 

21.0 

z6o  7  36.5 

-4  43  59  8 

2Z.0 

193  8  35.0 

-5  4  28.2 

21.0 

241  33  28.2 

-2  28  56.2 

21.5 

z66  z6  ZZ.8 

4  54  3ti-6 

2Z.5 

X99  37  24.3 

4  54  24.8 

21.5 

248  38  44-8 

X  53  8.7 

22.0 

Z72  28  40.7 

5  X  2.3 

22.0 

206  zz  39.0 

4  40  21.8 

22.0 

255  49  29.3 

I  15  6.6 

22.5 

Z78  45  19.4 

5  4  20.7 

22.5 

212  51  21.4 

4  22  20.4 

22.5 

263  5  8.2 

-0  35  25.8 

23.0 

Z85  6  Z9.0 

5  3  56.8 

23.0 

219  36  27.5 

4  0  25.6 

23.0 

270  24  59.6 

+0  5  12.9 

235 

X9X  3Z  45.Z 

-4  59  43  2 

235 

226  26  46.7 

-3  34  47  6 

235 

277  48  15.0 

40  46  4.9 

24.0 

Z98  z  38.3 

4  51  34  9 

24.0 

233  22   Z.8 

3  5  4x6 

24.0 

285  14  0.5 

z  26  23.4 

245 

204  35  53  8 

4  39  30.2 

245 

240  21  49.4 

2  33  28.5 

24-5 

292  41  17.9 

2  5  20.9 

25.0 

2ZZ  Z4  22.2 

4  23  31.X 

25.0 

247  25  40.6 

X  58  34-3 

25.0 

300  9  7.5 

2  42  Z2.3 

25.5 

2Z7  56  49  8 

4  3  43.7 

255 

254  33  2.0 

z  21  30.4 

255 

307  36  29.8 

3  x6  14-5 

26.0 

224  42  59.0 

-3  40  x8.8 

26.0 

261  43  Z6.9 

-0  42  52.5 

26.0 

315  2  27.7 

+3  46  50.2 

26.5 

23Z  32  29.8 

3  13  31 9 

26.5 

268  55  46.3 

-«  3  X9.7 

26.5 

322  26  8.1 

4  13  28.1 

27.0 

238  25  0.3 

2  43  42.5 

27.0 

276  9  50.2 

•fo  36  26.4 

27.0 

329  46  44.1 

4  35  43-7 

27.5 

245  20  7.9 

2  XI  X4.7 

27.5 

283  24  48.7 

X  X5  43.4 

27.5 

337  3  35.4 

4  53  20.0 

28.0 

252  z7  30.  z 

X  36  36.6 

28.0 

290  40  3.6 

X  53  49.3 

28.0 

344  x6  9-5 

5  6  6.6 

28.5 

259  16  45.3 

-X  0  Z9.6 

28.5 

297  54  59.x 

+2  30  3.8 

28.5 

351  24  1.9 

*-5  14  0.2 

29.0 

266  Z7  33.2 

-0  22  57.3 

29.0 

305  9  2.2 

3  3  49.7 

29.0 

358  26  55.5 

5  17  3  3 

295 

273  19  35.7 

+0  Z4  54.8 

295 

312  21  43.5 

3  34  33  7 

29-5 

5  24  40.6 

5  15  23.3 

30.0 

280  22  36.8 

0  52  40.1 

30.0 

319  32  37.2 

4  X  47.2 

30.0 

12  17  Z4.0 

5  9  12.1 

30.5 

287  26  22.4 

z  29  42.3 

30.5 

326  41  21.4 

4  25  6.2 

30.5 

19  4  38.2 

4  58  44-9 

31.0 

294  30  400 

+2  5  25.5 

31.0 

333  47  38.0 

+4  44  12.2 

310 

25  47  ox 

+4  44  19-3 

31.5 

301  35  18.6 

■•-2  39  15.2 

31-5 

340  51  11.8 

+4  58  52.2 

31-5 

32  24  30.3 

+4  26  15.3 

18 
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FOR  GREENWICH 

MEAN  NOON  AND  MIDNIGHT. 

Day 

JULY. 

Day 

AUGUST. 

Day 

SEPTEMBER.      | 

of 

of 

of 

1 

^0m 

Month. 

Tnio  Longitude. 

Latitude. 

Month. 

True  Longitude. 

Latitude. 

Month. 

Ttne  Longitude. 

Latitude. 

e    * 

** 

e   <    M 

0      i       M 

e   «    m 

e   «    M 

•   '   « 

X.O 

25  47 

0.Z 

+4  44  19.3 

I.O 

73  59  19  I 

+1  20  3I.I 

1.0 

119   4  32.6 

-2  41  26.6 

X.5 

32  24 

303 

4  26  15.3 

1.5 

80  6  58.5 

0  47  53  0 

X.5 

124  59   4.8 

3  6  56.9 

2.0 

38  57 

22.4 

4  4  54-4 

2.0 

86  II  4Z.4 

40  Z4  59.1 

2.0 

130  53  28.5 

3  30  23.6 

25 

45  25 

51.6 

3  40  39  0 

2.5 

92  13  55  0 

-0  17  49.7 

2.5 

136  48  4.4 

3  5x  32.9 

3.0 

51  50 

14.4 

3  13  52.1 

30 

98  14  4-5 

0  50  13.2 

30 

142  43  10.9 

4  10  12.1 

35 

58  10 

48.0 

+2  44  57  2 

35 

104  12  33.4 

-I  21  52.1 

3.5 

X48  39  3  3 

-4  26  9.4 

4.0 

64  27 

49.5 

2  14  18.2 

4.0 
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4.0 
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45 
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45 
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4.5 
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5.0 
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50 
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55 
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5-5 

172  34  12.9 
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6.0 
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58 
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6.0 
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6.0 
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-0  31  14.7 
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7.0 
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7.0 
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12.0 
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22.4 

5  6  58.1 

12.5 
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12.5 
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244  44  48.3 

2  I  13.2 

X50 

296  9  59  4 

2  35  12.0 
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FOR  GREENWICH 

MEAN  NOON 

AND 

MIDNIGHT. 

Day 
of 

Iffoxith. 
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Daj 

of 

Month. 

NOVEMBER. 

Day 

of 

Month. 

DECEMBER. 

True  LoDgit  jde. 

Latitude. 

True  Longitude. 
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True  Longitude. 
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3 
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2 
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347 
22.4 

547 

6.0 
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10  28.8 

3  47  9 
59  21.4 

+0 
0 
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I 

2 

4 

41 
18 

54 
28 

46.1 
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26.4 
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27.8 

6.0 

6.5 
7.0 

75 
80 

299  26  II.6 
306  35  16.3 
313  44  39.6 

320  53  547 
328  2  37.4 

+3 
3 

4 
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4 
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49  40  8 
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23 

12 
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lO.O 
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295 
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309 
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56  48.9 

58  30.1 
I  59.1 
7  5.2 

+3 
3 
3 

4 
4 
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57  8.9 
20  21.8 
39  41  6 

8.5 
9.0 

95 

lO.O 

10.5 
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342 

349 
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3 

10  25.5 

16  59  5 
22  1.8 

25  17.6 

26  33.1 

+5 
5 
5 
5 

5 

6  19.3 

14  97 
17  11.7 

15  25.8 
8  57.4 
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II.5 

12.0 

12.5 
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278  15  30.5 
285  8  35.1 
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299  7  2.5 
306  12  25.8 

+1 

I 
2 

3 
3 

23 
57 
31 

2 

31 
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+4 
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+4  57  56.2 
4  42  36.6 
4  23  16.2 
4  0  16.3 
3  34  0-8 
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14.0 
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15.0 
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342  30  56  6 

+3 
4 

4 
4 
5 

56 

19 

37 

51 
0 
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92 

18.3 
24 
2.5 

135 

14.0 

145 
15.0 

155 

6 

14 
21 

28 
35 

55  20.7 
2  24.1 
7  46.2 

10  52.7 

11  9.9 

+5 
4 
4 
4 
3 

0  2.0 
46  52.1 
29  20.4 

7  47.4 
42  37  9 

135 
14.0 

145 
15.0 

155 

44 
51 
58 

64 
71 

42  10. 1 

24  43- 1 

4  3-2 

40  4.5 

12  41.8 

+3 

2 

2 
I 
0 

4  56.4 

33  31  I 

0  15.2 

25  38.6 
50  11.5 

16.0 

16.5 

17.0 

17.5 

18.0 
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19  14  21.4 

+5 
5 
4 
4 
4 

4 

3 

57 
46 

30 
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59 
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16.0 
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17.0 
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18.0 

42 

49 

55 
62 

69 
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34  26.8 

14   I.O 

+3 

2 

2 
I 

I 

14 

43 
10 

36 
0 
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18.0 
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-0 
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I 

2 
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21  15.2 
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30  20.6 
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19.0 
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+4 
3 

3 

2 

2 

10 
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20 
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19 
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22.1 
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4.0 

26.6 
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19.0 
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+0 

-0 

0 
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z 

24 
10 

46 

20 

53 

46.1 

57-8 
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19.8 

9.8 

18.5 
19.0 

195 
20.0 

20.5 
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121 
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15  42.0 

24  37  9 
30  40  5 

34  5-6 

35  12.0 

-2 

3 
3 
3 

4 

33  50.8 

2  39  5 

29  8.5 

53  39 
14  14.5 

21.0 
21.5 
22.0 
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23.0 
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80  56  53.0 
87  18  17.0 

+1 

I 

0 

+0 

-0 

46 
12 

37 
2 

31 

16.6 

71 
29.2 

517 
19.6 

21.0 

21.5 

22.0 
22.5 
23.0 

107 

113 
119 

125 

131 

30  32.4 
38  15.7 

42  39  5 
44  134 

43  29.4 

-2 
2 

3 
3 

4 

24 

53 
20 

44 
6 

18.6 
28.8 
25.6 

56.3 
49.8 

21.0 
21.5 
22.0 
22.5 
23.0 

139 
145 
151 
157 
163 

34  21.2 

31  57  5 
28  27.3 

24  19.8 

20  6.0 

-4 
4 
4 
5 
5 

32  30.6 

47  44  3 

59  49  5 
8  40.6 

14  14.1 

235 

24.0 

245 
25.0 

25.5 

93  34  24  4 

99  45  45  9 

105  52  55  5 
III  56  30.0 

117  57  7.6 

-I 

I 
2 
2 

3 

4  41  3 
36  52.9 

7  36.5 
36  36.0 

3  37  I 

23.5 

24.0 

245 

25.0 

255 
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41  1.7 

37  25.6 

33  17-4 
29  13.6 
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4 
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5 

5 

25 

42 

55 

5 
12 

56.5 

8.2 

17.2 
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2.7 

235 
24.0 

24.5 
25.0 
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193 
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MOON'S  EQUATOR,  1899. 


FOR  GREENWICH  MEAN  NOON. 

1 

Date. 

THE  MOON'S  EQUATOR. 

<f 

• 

f 

A 

Q' 

Inclination 

AscendinK  Node  on 

Ascending  Node 

Mean 

Mean 

Motion  of 

to  the 

Earth's  Equator 

on  Earth's 

Longitude 

Solar 

a 

Earth's  Equator. 

to  Ascending 

Equator. 

of  the 

Days. 

Node  on  Ecliptic. 

Moon. 

e           f 

e          t 

•         » 

0        t 

m 

Jan. 

O 

23     16.6 

95     6.6 

3  42.3 

141       3.6 

O.I 

z  19.06 

lO 

23     174 

94  34-7 

3  42.4 

272  49-4 

0.2 

2    38.12 

20 

23     18.2 

94     2.8 

3  42.5 

44  35-3 

0.3 

3  57.18 

30 

23     19.0 

93  30.8 

3  42.6 

176  21. 1 

0.4 

5  16.23     ! 

Feb. 

9 

23     19.8 

92  58.9 

3  428 

308     6.9 

0.5 
0.6 

6  35.29 

7  54-35 

19 

23     20.6 

92  26.9 

3  430 

79  52.8 

0.7 

9  i3'4i 

March     I 

23     21.4 

91  55'^ 

3  430 

211  38.6 

0.8 

10  32.47 

II 

23    22.2 

91  23.2 

3  43- 1 

343  24.4 

0.9 

IX   51.53      1 

21 

23    23.0 

90  51.4 

3  43- 1 

115  IO-3 

I.O 

13  10.58     1 

31 

23    23.9 

90  19.5 

3  43a 

246  56.1 

2.0 

26  21.17 

April 

ID 

23    24.8 

89  47.8 

3  43-3 

18  41.9 

3.0 

39  31.75 

20 

23    25,6 

89  16. 1 

3  43-3 

150  27.8 

4«o 

52  42.33 

30 

23    26.4 

88  44.4 

3  43-2 

282  13.6 

50 
6.0 

65   52.92 

May 

10 

23    27.2 

88  12.6 

3  43-2 

53  59-5 

79     3-50 

20 

23    28.0 

87  40.9 

3  43-1 

185  45.3 

7.0* 
8.0 

92   14-09 
105  24.67 

30 

23    28.8 

87    9.1 

3  430 

317  31.1 

9.0 

118  35.25 

June 

9 
19 

23    29.7 
23    305 

86  37-5 
86     5.9 

3  428 
3  427 

89  17.0 
221     2.8 

1 0.0 

131   45-84 

Hoars. 

• 

29 

23  31-3 

85  34.3 

3  425 

352  48.6 

Z 

0  32.94 

July 

9 

23  32.1 

85     2.7 

3  4a-4 

124  34-5 

2 

3 

X     5.88 
X  38.82 

19 

23  330 

84  31. 1 

3  42a 

256  20.3 

4 

2    It.76 

29 

23  33-8 

83  59.6 

3  42.0 

28    6.1 

5 

a  44.70 

Aug. 

8 

23  34.6 

83  28.1 

3  41-8 

159  52.0 

6 

3  17-65     1 

18 

23  35-4 

82  56.5 

3  41-5 

291  37.8 

7 

3  50.50     ' 

28 

23  36.2 

82  24.9 

3  41-3 

63  23.7 

8 
9 

4  23.53 
4  56.47     , 

Sept. 

7 

23  37.1 

8i  53.4 

3  41  0 

195    9-5 

10 

5  29.41 

17 

23  37.9 

81  22.0 

3  40.6 

326  55-3 

II 

6  2.35  ; 

6  35.29 

7  8.23 

7  41.17     ' 

Oct. 

27 

7 
17 

23  38.7 
23  39.6 
23  40.4 

80  50.5 
80  19.1 
79  47.6 

3  40- 1 
3  39-7 
3  39-4 

98  41.2 

230  27.0 

2  12.8 

12 

13 

14 

15 

8   X4.tx 

27 

23  41.2 

79  16.1 

3  39- 1 

133  58.7 

16 

8  47.06 

Nov. 

6 

23  42.0 

78  44-8 

3  38.7 

265  44-5 

16 

23  42.8 

78  13-4 

3  38.2 

37  30.4 

17 

18 

9  20.00 

26 

23  43.6 

77  42.1 

3  37-8 

169  16.2 

9  52.94 

Dec. 

6 

51^3  44-4 

77  10.8 

3  37-4 

301     2.0 

19 

20 

xo  25.88 
xo  58.82 

16 

23  45.2 

76  39-5 

3  370 

72  47.9 

21 

XI  31.76 

26 

23  46.0 

76     8.1 

3  36.6 

204  33.7 

22 

X2       4.70 

36 

23  46.8 

> 

75  36.8 

3  36.2 

336  19.6 

23 

12    37.64       , 
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OBLIQUITY,  PRECESSION,  ETC.,  1899. 


FOR  GREENWICH  MEAN  NOON. 

1 

Date 

• 

Apparent  Obliquity 

of  the 

Ecliptic 

Equation  of  Equinoxes. 

(Hansem.) 

Precession 

of 
Equinoxes 

in 

The  Sun's 

Mean  Longitude 
of  Moon's 
Ascending 

(Hanskm.) 

In  Longitude. 

InRA. 

Longitude. 

Aberration. 

Hor.  Par. 

Node. 

Tan. 

O 

0          1          m 
23     27        9.44 

+ 1748 

+  1.069 

m 
0.00 

m 
-  20.79 

m 
9.00 

0 
278    30.5 

^ 

lO 

9-45 

17.90 

1-095 

1.38 

20.79 

9.00 

277    58.8 

20 

951 

18.19 

I. 113 

2.75 

20.77 

8.99 

277    27.0    . 

30 

9-59 

18.36 

I. 123 

4-13 

20.75 

8.98 

276  55.2  : 

Feb. 

9 

9.69 

18.38 

1. 124 

550 

20.71 

8.96 

276  23.4 

19 

23  27     9.76 

+ 18.25 

+  1. 116 

6.88 

-  20.67 

8.94 

275  517 

Mar. 

I 

9-79 

17.98 

I. 100 

8.26 

20.62 

8.92 

275  19-9 

II 

9.78 

17.62 

1.078 

9-63 

20.57 

8.90 

274  48.1   = 

21 

9.70 

17.21 

1-053 

II.OI 

20.51 

8.88 

274  16.4 

31 

9.56 

16.79 

1.027 

12.38 

20.45 

8.85 

273  44.6 

April 

10 

23  27     9.35 

+ 16.45 

+   1.006 

13.76 

-  20.39 

8.82 

273  12.8 

20 

9.1 1 

16.20 

0.991 

15-14 

20.33 

8.80 

272  41.0 

30 

8.83 

16.07 

0.983 

16.51 

20.28 

8.78 

272     9-3   ; 

May 

10 

8.56 

16.07 

0.983 

17.89 

20.23 

8.76 

271  37-5 

20 

8.29 

16.21 

0.991 

19.26 

20.19 

8-74 

271     5-7 

30 

23  27     8.07 

+ 16.47 

+  1.007 

20.64 

-20.16 

8.72 

270  33-9 

June 

9 

7.87 

16.83 

1.029 

22.02 

20.13 

8.71 

270     2.2 

19 

7.73 

17.23 

1.054 

23.39 

20.12 

8.71 

269  30.4 

29 

7.67 

17.63 

1.078 

24.77 

20.11 

8.70 

268  58.6  ' 

July 

9 

765 

18.00 

I.IOI 

26.14 

20.11 

8.70 

268  26.9  , 

19 

23  27     7.69 

•f  18.30 

+  I.II9 

27-52 

-20.12 

8.71 

267  55.1 

29 

7-74 

18.47 

1. 130 

28.90 

20.14 

8.72 

267  23.3  , 

Aug. 

8 

7,82 

18.53 

1. 133 

30.27 

20.17 

8.73 

266  51.5 

18 

7.90 

18.46 

1. 129 

31-65 

20.21 

8.75 

266  19.8 

28 

7.96 

18.25 

1. 116 

33.02 

20.25 

8.77 

265  48.0  ! 

Sept. 

7 

23  27     7.96 

+ 17.92 

+ 1.096 

34.40 

-   20.30 

8.79 

265  16.2 

& 

17 

7.92 

17-54 

1.073 

35-78 

20.36 

8.81 

264  44.5   ' 

27 

7.81 

17.09 

1.045 

37-15 

20.41 

8.83 

264  12.7  1 

Oct. 

7 

7.63 

16.67 

1.020 

38.53 

20.47 

8.86 

263  40.9 

17 

7.42 

16.30 

0.997 
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8.89 

263     9.1 

27 

23  27     7.16 
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+  0.981 

41.28 

-  20.59 

8.91 

262  37.4  : 
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6 
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1594 
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8.93 

262     5.6  , 

16 

6.61 
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44.03 
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8.95 
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26 
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261     2.0 
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6 
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20.76 

8.98 
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16 

23  27     5.98 
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-  20.78 

8.99 

259  58.5  ! 

26 

5.89 

17.29 

1-057 

49-54 

20.79 

9.00 

259  26.7 

36 

23  27     585 

+  17.68 
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9.00 

258  55.0 

Mean  Ol 

bliquity,  1899.0,         23^  27'  8". 49     (Hansbn) 

■ 

Mean  Ol 

bliquity,  1899.0,         23-  27'  8". 22     (Pbtbrs). 

Daily  Motion 
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280  FORMULAE  FOR  STAR-REDUCTIONS,  1899. 


FORMULA  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS.  USING 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVE. 

NOTATION, 

T,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitioos  year,  (2898, 
December  30**.  860=  1899,  January  o*.o— o<*.i40,  Washington  mean  time), 
Oot  ^o,  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year, 
a,    S,  the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
fi,  fi',  the  annual  proper  motion  in  right  ascension  and  dec  ination, 

0,  the  sun's  true  longitude, 

SI,  the  longitude  of  the  moon's  ascending  node« 

u,  the  obliquity  of  the  ecliptic, 

r,  the  longitude  of  the  sun's  perigee, 

r',  the  longitude  of  the  moon's  perigee. 

([ ,  the  moon's  mean  longitude. 

BESSELIAN  STAR-NUMBERS. 

^  =  T— 0.34252  sin  ^  —  o. 0001 1  sin  (3  0  — F) 

4-  0.00410  sin  2  Q  —  0.00005  sin  2  (0  —  Q) 

—  0.02519  sin  2  0  -f-  o.oooio  sin  2  (0  —  F') 
+  0.00293  sin  (0  +  81°  58')  +  0.00009  sin  (2  V  —  Q) 
+  0.00025  sin  (2  0  —  Q)  -|-  0.00005  cos  F' 

—  0.00405  sin  2  ([  -|-  0.00004  sin  a  r' 

+  0.00135  sin  (([  —  F') 

it  »» 

B^  —  9.2240  cos  Q  —  0.0027  cos  (3  0  —  F) 

+  0.0895  cos  2  ^  +  0.0067  CO5  (2  0  —  Q) 

—  0.5506  COS  2  0  +  0.0024  COS  (2  F' —  ft) 

—  0.0092  COS  (0  +  281®  la')  —  0.0023  sin  F' 

—  0.0886  cos  2  ([  -|- 0.0008  cos  a  r* 

C  =:  —  20.4451  cos  U  COS  0 

D^  —  20.4451  sin  0 

iff  =  —   0.0450  sin  Q  +  o".ooi4  sin  2  Q  —  o".oo32  sin  2  0 

Bbssbl's  Star-Constants. 
a  =  3*.  07270 -|-  x*.  33681  sin  Oo  tan  Jo  =  precession  in  right  ascension 
^  =  tV  cos  Oo  tan  Jo 
f  =  1^  cos  Oo  sec  Jo 
d=.  ^s  sin  Oo  sec  Jo 

a'  =  20^.0522  cos  Oo  ^  precession  in  declination 

^'  =  —  sin  Oo 

c"  =  tan  o  cos  Jo  —  sin  Oo  sin  Jq 

if  =  cos  Oo  sin  Jo 

Reduction  to  Apparent  Position,     * 
a  =  ao  +  Tfi  -\~Aa  +Bd  +Cc  -{-Dd  +A-fi  (in  time) 

6=6^  +  Tfi'^Aa'  +  Bb'  ^Cc'  \-Dit  (m  arc) 

INDEPENDENT  STAR-NUMBERS, 

f  =  46". 0905  /4  -j-  ^  (in  arc)  =  3". 07270  A-\"i^E        (in  time) 
g  sin  G  =z  B  h  sin  H^=.  C  ,      ^ 

g  cos  G  =  20  '.0522  A  k  cos  Af  =  D 

Reduction  to  Apparent  Position, 
a  =  Oo  +/+ 1"/*  +  tV.^  sin  (C7  +  Oo)  tan  Jo  +  tS  ^  sin  {H-\-  Oo)  sec  Jo    (in  time) 
J  =  Jo  +r /i'  +  g  cos  ( G^  -|-  Co)  -f-  ^  cos  (^+  Cq)  sin  Jo  +  *  cos  Jo  (in  arc) 

NoTBS. — ( I )  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bbssbl's  star-constants  are  not  known  with 
sufficient  accuracy.     Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the  British  Association  Catalogue^  a,  b,  c,  d,  a',  b\  ^,  tt, 
must  be  changed  to  c,  d,  a,  b,  —c\  —cT,  —a',  -.-^',  respectively. 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  it 

Log  B, 

LogC 

LogD. 

Solar  Day. 
(Sid.  Hour.) 

Log  it 

Log  A 

LogC 

LogA 

Jan.    0 

+9.5455 

-9.9862 

-0.5386 

+X.303X 

Feb.   X5 

+9.6902 

-0.x  X73 

-X.X984 

+X.0425 

z 

9.5482 

9.9986 

0.5779 

X.30X6 

x6 

9.692  X 

0.X068 

X.2032 

X.0302 

s 

9*5503 

0.0043 

0.6x38 

X.2999 

X7 

9.6948 

0.0972 

X.2078 

X.OX75 

3 

9-5524 

0.0025 

0.6467 

Z.298X 

h   x8 

9.6979 

0.0909 

X.2I22 

X.0044 

k   ^ 

9-5549 

9.9932 

0.6774 

X.296X 

(10.0)  X9 

9.70x3 

0.0903 

X.2l65 

0.9909 

(T^)  5 

49-5582 

-9.9783 

-0.7059 

+X.2940 

•0 

+9.7046 

-0,0959 

*X.22o6 

+0.9769 

6 

9.5624 

9.9605 

0.7324 

X.29X7 

tz 

9.7076 

0.X070 

1.2245 

0.962  X 

7 

9.5677 

9.9437 

0.7573 

X.2893 

S2 

9.7099 

O.Z2X5 

X.2283 

0.9465 

8 

9-5737 

9.9320 

0.7807 

Z.2868 

23 

9.71x5 

O.X366 

X.23X9 

0.930X 

9 

9.5801 

9.9287 

0.8028 

Z.284X 

M 

9-7x24 

O.X498 

X.2353 

0.9129 

zo 

+9.5865 

-9.935X 

-0.8237 

+1.28x3 

25 

+9.7x29 

-O.X587 

-X.2385 

+0.8950 

ZI 

9-5924 

9.9498 

0.8437 

X.2783 

26 

9.7x30 

0.1625 

X.24X6 

0.8762 

Z2 

9.5975 

9.9696 

0.8627 

X.275X 

27 

9.7x32 

O.X604 

X.2445 

0.8564 

X3 

9.60x6 

9-99XX 

0.8807 

X.27X8 

28 

9.7x38 

O.X534 

Z.2473 

0.8355 

14 

9.6047 

0.0091 

0.8976 

X.2683 

Biar.   z 

9.715X 

0.X428 

X.2499 

0.8x35 

X5 

49.6070 

-0.0221 

-0.9x35 

+Z.2646 

2 

+9.7x70 

-O.X3X3 

-X.2524 

+0.7903 

z6 

9.6088 

0.0282 

0.9290 

1.2607 

3 

9.7x97 

0.X208 

X.2547 

0.7655 

X7 

9.6x06 

0.0265 

0.9439 

X.2566 

4 

9.7228 

0.XX46 

X.2569 

0.739X 

z8 

9.6x27 

0.0x89 

0.9582 

X.2524 

h   5 

9.7262 

0.XX34 

X.2589 

0.7XXO 

h  '^ 

9.6x55 

0.0067 

0.97x9 

X.2480 

(11.0)  6 

9.7294 

0.XX85 

X.2608 

0.6807 

(8.0)  20 

+9-6x90 

-9.9931 

-0.9849 

+X.2434 

7 

49.7323 

-0.X282 

— X.2626 

+0.6480 

2Z 

9.6232 

9.98x8 

0.9975 

X.2387 

8 

9.7346 

0.X404 

X.2642 

0.6x25 

22 

9-6279 

9.976X 

X.0096 

X.2338 

9 

9.7362 

0.X525 

X.2657 

0.5738 

23 

9.6327 

9.9786 

X.02X2 

X.2287 

f<> 

9.737X 

o.x6x8 

X.267I 

0.53x2 

24 

9.6373 

99899 

X.O324 

X.2235 

zz 

9-7375 

0.X666 

X.2683 

0.4837 

as 

+9-6413 

-0.0066 

-X.O43X 

+x.2x8x 

za 

+9.7376 

-0.X657 

-X.2694 

+0.4303 

26 

9.6446 

0.0272 

X.O535 

Z.2X25 

X3 

9.7380 

O.Z59X 

X.2704 

0.3693 

27 

9.6470 

0.0472 

X.0636 

1.2066 

X4 

9.7386 

0.X477 

X.2712 

0.2983 

28 

9.6487 

0.0639 

1.0733 

X.2004 

X5 

9-7398 

0.X336 

X.27X8 

0.2132 

a9 

9.6498 

0.0749 

X.0825 

x«X940 

x6 

9-74x6 

0.X193 

X.2723 

0.I07X 

30 

49.6508 

-0.0792 

-1.09X4 

+X.X873 

X7 

49.7439 

-0.X074 

— X.2727 

+9.9662 

31 

9.6519 

0.0772 

Z.IOOO 

X.X804 

x8 

9.7466 

0.1003 

X.273O 

9.7565 

Feb.    X 

9.6536 

0.0700 

X.I083 

X.X733 

X9 

9-7493 

0.0986 

X.273I 

+9.3353 

2 

9.6560 

0.059X 

x.xx64 

X.X660 

b   20 

9.75x8 

0.X026 

I.273I 

-9.X384 

b     3 

9.6592 

0.0484 

X.X242 

I.X584 

(12.0)  2X 

9.7538 

0.XX09 

X.273O 

9.6916 

(9.0)  4 

+9.6632 

—0.0407 

-1.13x7 

+X.X506 

22 

49.7552 

-O.X2XO 

—1.2728 

-9.9268 

5 

9.6676 

0.0387 

X.X390 

X.X425 

23 

9.7560 

O.X3OX 

X.2725 

0.0784 

6 

9.6721 

0.0440 

X.X460 

X.X34X 

24 

9.7562 

O.X358 

X.2720 

0.1904 

7 

9.6764 

0.0558 

X.X527 

X.1253 

25 

9.7561 

0.1362 

X.2713 

0.2795 

8 

9.6801 

0.0724 

X.X592 

X.X162 

26 

9.7560 

0.1307 

X.2705 

0.3528 

9 

+9.6830 

-0.0906 

-X.X654 

+Z.1068 

27 

+9.7563 

-O.XI90 

—1.2696 

-0.4x53 

lO 

9.6850 

0.1075 

X.X7X4 

1.0971 

28 

9.757X 

O.XO27 

1.2686 

0.4701 

IX 

9.6864 

0.X206 

X.X772 

X.0870 

29 

9.7585 

0.0838 

Z.2674 

0.5x86 

Z2 

9.6873 

O.X282 

X.1828 

X.0765 

30 

9.7607 

0.0647 

X.2661 

0.5620 

X3 

9.6880 

O.X298 

X.1882 

1.0656 

3X 

9.7633 

0.0489 

X.2647 

0.60x4 

'4 

49.6889 

-O.X257 

-X.1934 

+X.0543 

Apr.    z 

+9-7663 

-0.0388 

— X.263X 

-0.6374 

15 

+9.6902 

-O.XX73 

-X.X984 

+X.0425 

2 

+9.7693 

-0.0356 

—1.26x4 

—0.6705 
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FOR  WASHINGTON 

MEAN 

MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A 

Log  B. 

LogC 

Log/>. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Log  B. 

LogC 

Ij^I>. 

Apr.         X 

+9-7^3 

-0.0388 

-Z.2631 

-0.6374 

May       17 

+9.8454 

—9.1092 

—z.0090 

1 
— 1.^34  z 

a 

9-7693 

0.0356 

1. 2614 

0.6705 

18  1 

9.8462 

9.1035 

0.9975 

I.23SI; 

3 

9.7721 

0.0389 

1.2596 

0.7009 

X9 

9.8469 

9.0346 

0.9856 

«-2433 

h        4 

9-7743 

0.0463 

1.2577 

0.7293 

b       20 

9.8476 

8.8573 

0.9733 

1-2477 

(lS-0)    5 

9.7760 

0.0549 

1.2556 

0-7559 

(16.0)  21 

9.8486 

-8.2989 

0.9606 

1.25Z9 

1 

6 

+9.7770 

-0.0613 

-1-2533 

-0.7808 

22 

+9.8502 

•K8.6222 

-0.9473 

-»-«559 

7 

9.7776 

0.0630 

1-2509 

0.8042 

23 

9-8523 

9.0245 

0.9334 

x-2597 

8 

9.7779 

0.0582 

1.2484 

0.8262 

24 

9-8549 

9.2127 

0.9189 

Z.S633 

9 

9.7783 

0.0455 

1.2458 

0.8470 

25 

98579 

9.3162 

0.9038 

z.2fi6B 

zo 

9.7789 

0.0266 

1.2430 

0.8669 

26 

9.861 1 

9.3674 

0.8881 

1.2701 

zz 

-^9•7799 

-0.0017 

— Z.2400 

-0.8858 

27 

+9.8642 

+9.3804 

-0.8716 

-x-*733 

Z2 

9.7815 

9-9741 

1.2369 

0.9038 

28 

9.8671 

9.3655 

0.8544 

i-*7€4 

13 

9.7838 

9-9473 

1-2337 

0.9208 

29 

9.8696 

9.33x0 

0.8363 

x-279* 

14 

9.7862 

9.9253 

1.2303 

0.9370 

30 

9.8715 

9.2909 

0.8173 

Z.2822 

15 

9.7889 

9.91 14 

1.2268 

0.9523 

3X 

9.8729 

92637 

0.7974 

Z.2S48 

z6 

-^9-79I5 

-9.9067 

—1.2232 

-0.9670 

June        X 

+9.8741 

+9.2679 

-0.7764 

-Z.S873 

17 

9-7937 

9.9099 

1.2194 

0.9812 

2 

9.8751 

9.3108 

0.7542 

x-«897 

i8 

9.7955 

9-9177 

1.2154 

0.9949 

3 

9.8762 

9-3825 

0.7306 

z.29ao 

b        X9 

9-7967 

9.9256 

1.2112 

1.0081 

b          4 

9-8775 

9.4650 

0.7056 

x-*94i 

(14.0)  20 

9-7973 

9.9296 

1.2068 

1.0208 

(ITU))     5 

98793 

9.5432 

0.6790 

Z.2960 

2Z 

+9-7977 

—9.9261 

-1.2023 

-1.0330 

6 

+9.8815 

+9.6081 

—0.6505 

— Z.2978 

22 

9.7979 

9.9133 

1. 1976 

1.0447 

7 

9.8841 

9.6556 

0.6199 

Z.2995 

23 

9-7983 

9-8899 

Z.1927 

1.0560 

8 

9.8869 

9.6846 

0.5868 

Z.JOII 

M 

9-7991 

9.8564 

1.1877 

1.0668 

9 

9.8898 

9.6959 

0.5509 

Z.3026 

25 

9.8006 

9.8148 

1.1825 

1.0771 

zo 

9.8925 

9.69IZ 

0.5116 

X.3039 

261    49.8027 

-9.7690 

-Z.1771 

-1.0871 

ZI 

+9.8948 

+9-6735 

-0.4682 

-Z.3051 

27 

9.8053 

9.7249 

Z.1715 

1.0968 

Z2 

9.8967 

9.6490 

0.4x99 

z.3a6x 

28 

9.8083 

9.6889 

Z.1657 

1.1062 

X3 

9.8981 

9.6240 

0.3654 

X.3072 

29 

9.8114 

9.667  z 

1.1597 

x."53 

X4 

9.8991 

9.6079 

0.3031 

z.3o8i 

30 

9.8144 

9.6607 

1. 1535 

Z.Z240 

X5 

9.9000 

9.6077 

0.2300 

Z.3088 

May        z 

+9.8170 

-9.667Z 

-Z.1471 

-Z.Z325 

z6 

+9-9008 

+9.6261 

-0.Z420 

-X.3094 

2 

9.8 19Z 

9.6790 

Z.1405 

1.Z407 

X7 

9.9018 

96599 

0.0314 

x-3099 

3 

9.8207 

9.6892 

1-1337 

1.1486 

z8 

9.9032 

9.7015 

9.8827 

X-3X03 

4 

9.8218 

9.6904 

Z.1266 

1. 1562 

b      X9 

9.905Z 

9.7427 

9.6542 

Z.3105 

,        5 

9.8225 

9-6774 

Z.Z192 

Z.Z634 

(18.0)  20 

9.9074 

9.7773 

-9.X4Z4 

Z.3Z06 

Mm 

(I6.O)    6 

+9.8233 

-9.6466 

-1.ZI16 

-1.Z704 

21 

+9.9102 

-^9.8oI5 

+9-2397 

-X.3106 

7 

9.8242 

9.5946 

1.Z037 

Z.1772 

22 

9-9x31 

9.8132 

9.6865 

X.3Z05 

8 

9.8254 

9.5198 

1.0956 

Z.Z838 

23 

9.916Z 

9.81 19 

9.9019 

1.3102 

9 

9.8272 

9.4214 

1.0873 

Z.1903 

24 

9.9188 

9.7990 

0.045Z 

Z.3098 

zo 

9.8294 

9.3010 

1.0787 

Z.1966 

25 

9.92Z2 

9-7766 

0.1525 

X-309J 

zz 

+9.8321 

-9.1679 

-Z.0698 

-Z.2027 

26 

+9.9232 

+9-7506 

-fo.2385 

-1.3087 

Z2 

9.8350 

9.0457 

Z.0605 

Z.2086 

27 

9.9247 

9.7266 

0.3  Z02 

Z.3080 

13 

9.8378 

8.9713 

Z.0509 

Z.2142 

28 

9.9258 

9.7113 

0.37x4 

X-3072 

14 

9.8404 

8.9685 

Z.0410 

1-2X94 

29 

9.9268 

9.7096 

0-425X 

z.3o62 

«5 

9-8425 

9.0162 

Z.0307 

X.2244 

30 

9.9278 

9-7223 

0.4738 

X.3051 

z6 

+9.8442 

-9.0738 

-Z.020Z 

-x.a293 

July        X 

+9-9290 

49.7468 

40,5x57 

-1.3039 

X7 

+9-8454 

-9.1092 

— Z.0090 

-1.2341 

2 

+9.9304 

+9.7768 

+0-5545 

-X.3025  ' 

^  ^'\ 

hO'-o* 

•  ** 

•  •  k"   •  •  • 

.  fc  •  • 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

Solar  Day. 
.Sid.  Hour.) 

Log  A. 

Lou  B. 

LofC. 

Lofi:>. 

Solar  Day. 

(Sid.  Hour.) 

Log  A. 

49.9956 

Lq«  B. 

LorC 
41.18x5 

LogD. 

1 
Jqly    X 

+9-9290 

49.7468 

40.5x57 

-X.3039 

Aag.   x6 

49.6041 

-1.0792 

a 

9-9304 

9.7768 

0.5545 

1.3025 

17 

9-9975 

9.5770 

X.X867 

X.0690 

S 

9-9323 

9.8058 

0.5900 

X.30XO 

x8 

9.9992 

9-530X 

X.X916 

X.0584 

h   4 

9-9345 

9.8288 

0.6227 

X.2994 

h   19 

0.0006 

9.4646 

1.1964 

X.0474 

(t».0)  5 

9.9370 

9.8421 

0.6531 

1.2977 

(SS.O)  20 

0.0015 

9.3872 

I.20II 

X.0360 

6 

1 

49-9395 

+9.8438 

+0.68x3 

-X.2958 

21 

40.0022 

49.3098 

41.2056 

-I.024X 

1 

7 

9.94x9 

9.8337 

0.7077 

X.2938 

22 

0.0026 

9.2527 

1.2099 

1.01x8 

8 

9^944X 

9.8133 

0.7325 

1.29x7 

23 

0.0028 

9.2353 

1.2X41 

0.9990 

9 

9.9458 

97854 

0.7558 

1.2895 

24 

0.0032 

9.2630 

x.2x8x 

0.9857 

xo 

9-9472 

9.7545 

0.7778 

X.287X 

25 

0.0037 

9.320X 

I.22I9 

0.97x8 

IX 

49.9481 

+9.7270 

40,7987 

-X.2846 

26 

40.0045 

49.3849 

41.2256 

-0.9573 

12 

9.9488 

9.7096 

0.8x85 

X.2810 

27 

0.0057 

9-4401 

1. 2291 

0.9422 

X3 

9-9494 

9.7065 

0.8373 

X.2792 

28 

0.0071 

9-4768 

1.2325 

0.9264 

'4 

9.9501 

9.7x82 

0.8552 

1.2763 

29 

0.0086 

94904 

r  X.2357 

0.9098 

X5 

9-95" 

9.7405 

0,8723 

1.2733 

30 

0.0102 

9.4789 

X.2388 

a8925 

x6 

499525 

49.7671 

+0.8887 

— X.2701 

31 

40.01x7 

49-4407 

41.24X8 

-0.8743 

17 

9-9543 

9.7912 

0.9043 

X.2668 

Sept.    X 

0.0X28' 

9-3766 

1.2446 

0.8551 

z8 

99565 

9.8078 

0.9x93 

X.2633 

2 

0.0x37 

9.2887 

X.2473 

0.8349 

«9 

9.9590 

9.8x38 

0.9336 

1-2596 

h    3 

0.0x41 

9.X867 

1-2499 

0.8136 

ao 
h 

9.9615 

9.8073 

0.9473 

X.2558 

(«3.0)  4 

0.0143 

9.0923 

1.2523 

0.791  X 

(80UI)  21 

49.9638 

+9.7883 

40.9605 

-1.25x8 

5 

40.0x43 

+9-0425 

41.2546 

-0.7671 

22 

1 

9.9659 

9.7576 

0.9732 

1.2477 

6 

0.0x43 

9.0635 

1.2567 

0.7418 

23 

9.9676 

9.7206 

0.9855 

1-2434 

7 

0.0X44 

9.1420 

1.2587 

0.7146 

«4 

9.9688 

9.68x2 

0.9974 

X.2390 

8 

0.0148 

9.24x2 

1.2606 

0.6854 

«5 

9.9698 

9.6473 

x.0088 

X.2344 

9 

0.0x55 

9.3328 

1.2623 

0.6541 

a6 

49.9705 

49.6266 

4'X.ox98 

-1.2296 

xo 

40.0x67 

49.4024 

41.2639 

-0.6201 

27 

9.971  X 

9.6247 

X.0304 

1.2246 

XI 

o.ox8x 

9.4464 

X.2654 

0.5830 

28 

9.97x8 

9-6397 

1.0406 

1.2195 

12 

0.0197 

9.4625 

X.2667 

0.5424 

29 

9.9728 

9.6655 

1.0504 

t.2142 

13 

0.02x4 

9.4517 

1.2679 

0.4974 

30 

9-9742 

9.6937 

1.0598 

1.2087 

X4 

0.0228 

• 

9.4x48 

1.2690 

0.4469 

31 

+9.9758 

+9.7x72 

41.0689 

-1.2030 

X5 

40.0240 

+9-3553 

41.2700 

-0.3899 

Aug.   I 

9.9777 

97304 

1.0778 

1.1971 

x6 

0.0249 

9.2806 

X.2708 

0.3240 

2 

9-9798 

9.7301 

X.0865 

X.X910 

X7 

0.0254 

9.2065 

1.27x5 

0.2460 

3 

9.9817 

9-7  M4 

1.0950 

1. 1846 

18 

0.0256 

9.1584 

X.2721 

0.1500 

h   ^ 

9.9835 

9.6835 

1. 1032 

X.1780 

X9 
h 

0.0257 

9.1617 

1.2725 

0.0276 

(tl^)  5 

49.9850 

49.6394 

4I.XIXI 

-1.17x2 

(o«o)  20 

40.0259 

49.2178 

41.2728 

-9.8553  1 

1      6 

9.9860 

9.5863 

x.xx86. 

1. 1642 

21 

0.0262 

9.3036 

1.2730 

9.5649  ■ 

7 

9.9867 

9-5323 

X.X258 

1.1570 

22 

0.0267 

9-3938 

1.273X 

-8.2405 

8 

9.9871 

94882 

1. 1327 

X.1495 

23 

0.0275 

9-4719 

X.2730 

49.5209 

9 

9.9873 

94655 

X.X394 

1.14x7 

24 

0.0287 

9.5308 

1.2728 

98337 

10 

+9.9876 

49.4697 

41.X459 

-X.X337 

25 

40.0301 

+9-5679 

41.2725 

40.0135 

XI 

9.9881 

9.4965 

I. 1523 

I.X254 

26 

0.0315 

9.5832 

1.2721 

0.1402 

12 

9.9890 

9.5343 

1.1585 

1.1168 

27 

0.0328 

9.5784 

1.2715 

0.2381 

X3 

9.9902 

957x5 

1. 1646 

X.I079 

28 

0.0339 

9-5567 

1.2708 

0.3181 

X4 

9-9917 

95990 

X.1705 

1.0987 

29 

0.0348 

9-523X 

1.2700 

0.3852 

15 

49.9936 

49.6  xxo 

41.176X 

-1.0891 

30 

40.0352 

49.4883 

• 

41.2691 

+0-4435 

16 

■ 

+9.9956 

49.6041 

4X.X8X5 

-1.0792 

Oct.    X 

40.0354 

49.4628 

41.2680 

40.4948 

■ 

ho"^ 
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! 

FOR  WASHINGTON 

MEAN 

MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

Loc  A 

Log  B. 

LogC 

LogZ>. 

Solar  Day. 
(.Sid.  Hour.) 

Log  it 

Log  B. 

LoffC 

LofA 

Oct.        z 

+0.0354 

+9.4628 

+X.2680 

+0.4948 

Nov.       16 

+0.0753 

+0.1673 

+X.0353 

+1.2222 

s 

0.0354 

9-4591 

X.2668 

0.5404 

17 

0.0766 

0.1862 

1.0244 

1.2275 

3 

0.0353 

9.4828 

r.2655 

0.5817 

h       18 

0.0782 

0.2017 

X.0130 

1.2325 

h        4 

0.0354 

9.5292 

1.2640 

0.6194 

(4.0)  19 

0.0799 

0.2125 

X.00XI 

1.2375 

(1.0)     5 

0.0356 

9.5882 

1.2624 

0.6538 

20 

0.0816 

0.2182 

0.9887 

1.2423 

6 

+0.0363 

+9.6477 

+1.2606 

+0.6857 

ax 

+0.0832 

+0.2x92 

40.9758 

+1.2469 

7 

0.0373 

9.6996 

1.2586 

0.7152 

22 

0.0846 

0.2164 

0.9624 

I.2513 

8 

0.0385 

9.7394 

1.2565 

0.7427 

23 

0.0857 

0.2129 

0.9484 

J-2555 

9 

0.0400 

9.7648 

1.2543 

0.7686 

24 

0.0865 

0.2092 

0.9338 

1.2596 

zo 

0.0417 

9.7763 

1.2520 

0.7929 

25 

0.0871 

0.2084 

0.9186 

1-2635 

XX 

+0.0432 

+97751 

+1.2496 

+0.8158 

26 

+0.0875 

+0.21x8 

+0.9028 

+X.2672 

12 

0.0444 

9.7650 

1.2470 

0.8374 

27 

0.0880 

0.2198 

0.8863 

1.2707 

13 

0.0454 

9.7505 

1.2443 

0.8579 

28 

0.0886 

0.2320 

0.8688 

1.2740 

14 

0.0461 

9.7378 

1.24x4 

0.8773 

29 

0,0895 

0.2466 

0.8503 

1.2772 

Z5 

0.0465 

9-7334 

1.2383 

0.8958 

30 

0.0906 

0.26x7 

0.8309 

X.2&^ 

x6 

+0.0468 

+9-7421 

+1.2351 

+0.9134 

Dec.        X 

+O.092X 

+0.2752 

+0.8105 

+X.2832 

»7 

0.0470 

9.7648 

•    1-2317 

0.9301 

2 

0.0938 

0.2856 

0.7890 

X.2860 

i8 

0.0473 

9.7988 

1.2282 

0.9461 

3 

0.0957 

0.2919 

0.7662 

X.2S86 

h      19 

0.0479 

9.8380 

1.2245 

0.96x5 

h        4 

0.0976 

0.2940  . 

0.7419 

Z.29ZO 

(S^)  20 

0.0488 

9.8770 

1.2206 

0.9763 

(5.0)    5 

0.0994 

0.2923 

0.7160 

1.2933 

21 

+0.0499 

+9.9107 

+Z.2166 

+0.9905 

6 

+O.X009 

+0.2881 

+0.6885 

+1.2954 

22 

0.0514 

9.9367 

Z.2124 

1.0041 

7 

O.X022 

0.283  X 

0.6588 

Z-2974 

23 

0.0529 

9-9533 

1.2080 

1.0172 

8 

0.103 1 

0.2792 

0.6268 

1.2993 

^4 

0.0544 

9.9607 

X.2034 

1.0298 

9 

O.XO39 

0.2779 

0.5922 

X.30ZO 

25 

0.0557 

9.9605 

1. 1987 

1. 04 19 

10 

0.1046 

0.2804 

0-5543 

X.30S6 

26 

+0.0568 

+9-9552 

+1.1938 

+1-0535 

XI 

+O.XO53 

+0.2870 

+0.5x28 

+1.3040 

27 

0.0575 

9.9484 

1. 1887 

1.0647 

12 

0.1062 

0.2967 

OW4666 

1.3053 

28 

0.0580 

9-9443 

1. 1834 

X.0755 

13 

0.1073 

0.3081 

0.4147 

1.3064 

29 

0.0582 

9-94^5 

1.1779 

1.0859 

14 

O.XO86 

0.3193 

0.3557 

1.3074 

30 

0.0584 

9-9573^ 

1. 1722 

X.0959 

15 

0.XI02 

0.3288 

0.2872 

1.3083 

31 

+0.0586 

+9.97CX 

• 

+1.1662 

+x.  1056 

x6 

+0.11x9 

+0.3352 

+0.2056 

+1.3090 

Nov.       z 

0.0590 

0.0011 

1.1600 

1.X149 

17 

O.XI37 

0.3379 

OUXO49 

X.309^ 

2 

0.0597 

0.0288 

1.1536 

X.1239 

18 

O.H54 

0.3367 

9-9733 

1.3100 

h        3 

0.0608 

0.0555 

X.X469 

1.1326 

h      19 

0.1x69 

0.3325 

97833 

X.3W3 

(».0)    4 

0.0622 

0.0782 

1. 1400 

X.14XO 

(••0)  20 

0.XX82 

0.3264 

49.4370 

1.3x05 

5 

+0.0638 

+0.0952 

+1.1329 

+1.1492 

21 

+0.XX92 

+0.320X 

-8.770X 

+X.3X06 

6 

0.0656 

0.1055 

Z.Z256 

1.157X 

22 

0.X199 

0.3152 

9.5935 

i.3»5 

7 

0.0673 

0.1095 

1.X18Z 

1. 1647 

23 

0.1204 

0.3x32 

9.8603 

X.3103 

8 

0.0689 

0.1086 

X.XZ03 

1.X720 

24 

0.X209 

0.3149 

0.0249 

X.3099 

9 

0.0702 

0.1047 

Z.Z02Z 

X.1791 

25 

O.X2X5 

0.3202 

0.X434 

Z.3094 

xo 

+0.07x2 

+0.1007 

+X.O936 

+X.X859 

26 

+O.X223 

»  +0.3280 

-0.2366 

+X.3087 

XX 

0.0719 

0.0994 

1.0848 

1. 1925 

27 

O.X233 

0.3370 

0.313X 

1.3079 

X2 

0.0725 

0.X031 

X.O755 

X.1989 

28 

0.X247 

0-3454 

0.3780 

X.3070 

13 

0.0730 

0.1128 

1.0659 

1.2051 

29 

0.X263 

0.3517 

0-4343 

X.3060 

»4 

0.0735 

0.1280 

1.0560 

X.21XO 

30 

0.1280 

0.3548 

0.484X 

X-3048 

13 

+0.0743 

+0.1470 

+1.0458 

+1.2167 

31 

+0.1298 

+0.3542 

--0.5286 

+Z.3034 

x6 

+0.0753 

+0.1673 

+I-0353 

+X.2222 

32 

+O.X3X5 

+0.350X 

-0.5688 

+X.3019 

E-^ 

-  cTjo^ 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

\ 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

G 

H 

X^^. 

Log/I. 

f 

Lost. 

In  Arc. 

In  Time. 

In  Arc 

In  Time. 

In  Are. 

In  Time. 

y 

M 

a 

• 

h  m 

0  » 

h  m 

M 

Jan. 

o 

0.0018 

+  16.23 

+1.082 

352  10 

23  28.7 

350x4 

23  20.9 

+0.8518 

+X.3094 

-1.50 

-0.1756 

J 

0.0045 

16.33 

1.089 

352  0 

23  28.0 

34918 

23  17.2 

0.8546 

1*3092 

1.64 

0.2152 

2 

0.0072 

16.42 

1.095 

35156 

23  27.7 

34822 

23  X3.5 

0.8568 

Z.3089 

1.78 

0.2512 

3 

0.0100 

16.49 

1.099 

352  0 

2328.0 

34725 

23  9.7 

0.8589 

1.3086 

Z.92 

0.2842 

h 

4 

0.0127 

16.58 

Z.105 

352  13 

23  28.9 

34628 

23  5-9 

o.86ii 

1.3083 

2.06 

0-3x47 

(»••) 

5 

0.0154 

+  16.70 

+1.113 

35232 

23  30.1 

345  3X 

23  2.1 

+0.8641 

+Z.3080 

—2.20 

-0.3432 

6 

0.0181 

16.87 

1*125 

35252 

23  31.4 

344  35 

22  58*3 

0.8680 

1-3077 

2.34 

0.3699 

7 

0.0209 

17.07 

1. 138 

35314 

23  32.9 

34338 

22  54-5 

0.8729 

X-3074 

2.48 

0.3948 

8 

0.0236 

17.31 

I-I54 

35331 

23  34- X 

342  4X 

22  50.7 

0.8787 

1.3070 

a.62 

0.4182 

9 

0.0264 

17-57 

1.171 

353  39 

23  34.6 

34x44 

22  46.9 

0.8850 

Z.3066 

2.76 

0.4403 

xo 

0.0291 

+17.83 

+1.Z89 

353  39 

23  34-6 

34047 

22  43.1 

+0.8914 

+1.3062 

-2.89 

-0,4611 

ZI 

0.0318 

18.07 

1*205 

353  3X 

23  34- X 

33950 

22  39-3 

0.8974 

1.3058 

303 

0.4809 

Z2 

0.0346 

18.28 

1.219 

35318 

23  33.2 

33853 

22  35-5 

0.9027 

X.3054 

3-X7 

0.4998 

13 

0.0373 

18.46 

1*231 

353  2 

23  32.x 

337  55 

22  31.7 

0.9070 

1.3049 

3.30 

0.5x77 

X4 

0.0401 

18.59 

1.239 

35247 

23  31.1 

33657 

22  27.8 

0.9103 

1.3044 

3.43 

0.5347 

X5 

0.0428 

+18.69 

+1.246 

35237 

23  30*5 

335  59 

22  23.9 

+0.9128 

+1.3039 

-3.56 

-0.5510 

z6 

0.0455 

18.77 

I«25I 

35232 

23  30.1 

335  X 

22  20.1 

0.9x47 

1.3034 

3.69 

0.5666 

17 

0.0483 

18.84 

1.256 

35236 

23  304 

334  3 

22  16.2 

0.9164 

1.3029 

3.82 

0,5815 

z8 

0.0510 

18.93 

1.262 

35246 

23  3X.I 

333  5 

22  Z2.3 

0.9184 

1.3024 

3.95 

0.5957 

h 

X9 

0.0538 

19.05 

1.270 

353  0 

23  32.0 

332  7 

22  8.5 

0.9210 

1.3019 

4.07 

0.6093 

(8.0) 

20 

0.0565 

+19.21 

+1.281 

35316 

23  33-x 

33X  8 

22  4-5 

+0.9242 

+1.3013 

-4.19 

-0.6223 

21 

0.0592 

1939 

1.293 

35330 

23  34-0 

33010 

22  0.7 

0.9282 

1.3007 

4.3X 

0.6348 

22 

0.0620 

19.60 

1*307 

353  39 

23  34-6 

329x1 

21  56.7 

0.9328 

1.3001 

4-43 

0.6469 

23 

0.0647 

19.82 

1*321 

35341 

23  34.7 

328  12 

2Z  52.8 

0.9375 

1.2995 

4-55 

0.6586 

24 

0.0675 

20.04 

1-336 

35336 

23  34-4 

32713 

21  48.9 

0.9422 

1.2989 

4.67 

0.6699 

25 

0.0702 

+20.22 

+1*348 

35324 

23  33-6 

32614 

21  44-9 

+0.9464 

+X.2983 

-4-79 

—0.6807 

26 

0.0729 

20.37 

1-358 

353  8 

23  32.5 

325  X4 

21  40.9 

0.9499 

1.2977 

4.91 

0.6911 

27 

0.0757 

20.49 

1.366 

35251 

23  3X*4 

324  X5 

21  37.0 

0.9526 

1.2971 

5*03 

0.70ZZ 

28 

0.0784 

20.56 

1-371 

352  37 

23  30-5 

323x5 

21  33.0 

0.9545 

1.2965 

5.14 

0.7107 

29 

o.o8i2 

20.62 

1-375 

352  26 

23  29-7 

322  16 

21  29.1 

0.9558 

1.2959 

5.25 

0.7200 

30 

0.0839 

+20.67 

+1.378 

35223 

23  29.5 

321  16 

21  25.1 

+0.9569 

+1.2952 

-5.36 

-0.7289 

1 

31 

0.0866 

20.71 

Z.381 

352  26 

23  29.7 

320  16 

21  21.1 

0.9579 

1.2946 

5-47 

0.7375 

Feb. 

I 

0.0894 

20.80 

1.387 

35235 

23  30.3 

3x916 

21  17.1 

0.9594 

1.2939 

5.58 

0.7459 

2 

0.0921 

20.91 

1-394 

35249 

23  31-3 

3x8  16 

21  13.1 

0.9616 

X.2933 

5.68 

0.7540 

h 

3 

0.0949 

21.07 

1.405 

353  2 

23  32.1 

3x7x5 

21  9.0 

0.9646 

1.2926 

5-78 

0.7618 

(9.0) 

4 

0.0976 

+21.26 

+1.417 

353  13 

23  32.9 

3x615 

21  5.0 

+0.9685 

+1.2919 

-5.88 

-0.7693 

5 

a  1003 

21.48 

1.432 

353  19 

23  33-3 

3x5  X4 

21  0.9 

0.9728 

1.2912 

5.98 

0.7765 

6 

0.103 1 

21.70 

1-447 

35318 

23  33.2 

3x4  X3 

20  56.9 

0.9773 

Z.2906 

6.08 

0.7834 

7 

0.1058 

21.92 

Z.461 

353  " 

23  32.7 

313  X2 

20  52.8 

0.9817 

1.2899 

6.17 

0.7901 

8 

0.1086 

22.11 

1.474 

35259 

23  31-9 

312  11 

20  48.7 

0.9856 

1.2893 

6:26 

0.7966 

9 

0.1113 

+22.25 

+1.483 

35244 

23  30.9 

3XX  9 

20  44.6 

+0.9887 

+1.2886 

-6.35 

—0.8029 

10 

0.1 140 

"•35 

1.490 

35229 

23  29.9 

3x0  7 

20  40.5 

0.9910 

1.2879 

6*44 

0.8089 

II 

0.1168 

22.43 

1.495 

352  17 

23  29.1 

309  5 

20  36.3 

0.9926 

X.2873 

6.53 

0.8147 

12 

0.1 195 

22.47 

1.498 

352  10 

23  28.7 

308  3 

20  32.2 

0.9936 

Z.2866 

6.61 

0.8203 

X3 

0.1223 

22.51 

1.501 

352  9 

23  28.6 

307  X 

■  20  28.1 

0.9943 

Z.2860 

6.69 

0.8257 

M 

0.1250 

+22.56 

+1.504 

352x4 

23  28.9 

30559 

20  23.9 

+0.9951 

+1.2853 

-6.77 

-0.8309 

15 

0.1277 

+22.62 

+1.508 

35224 

23  29.6 

30457 

20  19.8 

+0.9962 

+1.2847 

-6.85 

-0.8359 
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FOR  WASHINGTON 

MEAN  MIDNIGHT 

■ 

Solar  Day. 
(Sid.  Hoor.) 

T 

/ 

G 

If 

1^8^. 

I^i. 

• 

t 

Loff. 

In  Arc 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Feb.   15 

y 
0.1277 

+22.62 
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0.7246 

49.01 

3.367 

033 

0 

1.1 

91    9 

6    4.6 

1-3284 

1.1731 

8.14 

0.910s 

13 

0.7273 

49.06 

3-271 

040 

0 

1.7 

90    5 

6    0.3 

1.3389 

1.1731 

8.14 

0.9106 

aj 

0.7300 

49-15 

3.277 

048 

0 

3-» 

89    I 

556.1 

1.3197 

1.1731 

8.14 

0.9,0s 

'4 

0.7318 

49.18 

3.285 

054 

0 

3.6 

8757 

5  51.8 

1.3310 

1,1731 

8.13 

0,9,03 

«5 

0-73S5 

+49-45 

+3-*97 

059 

0 

3-9 

8633 

S47-5 

+1.3314 

+1.373* 

+8.13 

+o.gioo  1 

a6 

0-7383 

49,61 

3-307 

1    I 

0 

4-1 

8549 

5  43-3 

I-; 

17 

0.74,0 

49-75 

3-3>7 

I    0 

0 

4.0 

8445 

539-0 

I-: 

■8 

0-7437 

49-88 

3-315 

037 

0 

3-8 

8341 

5  34-7 

I.; 

19 

0-7465 

49.99 

3-333 

053 

° 

3-5 

8237 

530-5 

1-; 

30 

0.7491 

+50.03 

+3.335 

049 

0 

3-3 

81  32 

526.3 

+I-; 

locl.        t 

1 

o.75ao 

+50.04 

+3.336 

046 

" 

3.1 

8028 

531.9 

+I-; 
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1 

FOR  WASHINGTON 

MEAN  MIDNIGHT. 

1 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

G 

H 

Lon/i 

Loff^l. 

i 

Lofi 

In  Arc 

In  Time. 

In  Are. 

InTiao. 

In  Arc. 

InTimo. 

7 

M 

8 

• 

h    m 

e      * 

h    m 

m 

;oct 

X 

o.75ao 

+50.04 

+3-336 

046 

0    3.Z 

8028 

521.9 

+1-3376 

+Z.274Z 

+8.04 

+0.9056 

1 

a 

0.7547 

50.04 

3.33^ 

045 

0    3.0 

7924 

517.6 

1-3376 

1.2743 

8.02 

0.9043 

3 

0.7574 

50.03 

3.335 

048 

0   3.a 

78  20 

513.3 

1.3375 

1-2745 

7.99 

0.9029 

k 

4 

0.760a 

50.04 

3-336 

053 

0    3-5 

7716 

5    9.1 

1-3376 

1-2748 

7.96 

0.90x4 

(»••) 

5 

0.7629 

5ao8 

3-339 

z    z 

0   4.x 

76  xa 

5    4-8 

1-3379 

1-2751 

7.93 

0.8997 

1 
1 

6 

0.7657 

+50.  Z5 

+3-343 

z  xo 

0   4.7 

75   8 

5    0.5 

+X.3386 

+1.2754 

+  7.90 

+0.8979 

■ 

7 

0.7684 

50.25 

3.350 

z  Z9 

0   5.3 

74    4 

456.3 

1.3395 

1.2757 

7.87 

0.8960 

8 

a77ii 

50.40 

3360 

xa6 

0   5.7 

73    0 

452.0 

X.3408 

Z.276X 

7.83 

0.8940 

9 

0.7739 

50.59 

3.373 

X31 

0   6.1 

7x56 

447.7 

X.3424 

1.2765 

7.79 

0.89x9  , 

zo 

0.7766 

50.77 

3-385 

X33 

0   6.a 

7052 

443.5 

1-3440 

X.2769 

7-75 

0.8896  ' 

1 

IZ 

0.7794 

+50.95 

+3-397 

X32 

0   6.Z 

6948 

4  39-2 

+1-3455 

+1-2773 

+7-71 

+0.8872  , 

1 

za 

0.7821 

51. zo 

3407 

130 

0   6.0 

6845 

435.0 

Z.3467 

X.2777 

7.66 

0.8846  1 

13 

0.7848 

5i.ai 

3-414 

127 

0    5.8 

6741 

430.7 

x-3477 

X.2781 

7.6Z 

0.8819 

1 

M 

0.7875 

5129 

3.419 

X24 

0   5.6 

6638 

426.5 

1-3484 

X.2786 

7-56 

0.8790 

X5 

0.7903 

51-34 

3-423 

123 

0    5-5 

«5  35 

422.3 

1-3488 

X.279Z 

7.51 

0.8759 

z6 

0.7930 

+5138 

+3.425 

125 

0   5-7 

6432 

4  x8.i 

+1-3491 

+Z.2796 

47.46 

+0.8727 

X7 

0.7957 

51-40 

3427 

X30 

0   6.0 

6329 

413-9 

1.3494 

X.280X 

7.40 

0.8693 

zS 

0.7984 

51-43 

3-429 

X37 

0   6.5 

62  26 

4    9-7 

1.3497 

X.2806 

7.34 

0.8658 

h 

X9 

0.80Z2 

51-50 

3.433 

X46 

0   7.Z 

6x  23 

4    5.5 

1-3503 

X.28Z2 

7.28 

0.862X 

(t.0) 

ao 

0.8039 

5X.6z 

3-441 

155 

0   7-7 

60  az 

4    1-4 

1.35x2 

Z.28X7 

7.22 

0.8582 

ai 

0.8067 

+51-74 

+3.449 

2    4 

0   8.3 

5918 

357.2 

+1-3524 

4.X.2823 

+7.15 

+0.8  54  X 

i 

22 

0.8094 

51-92 

3.461 

a  Z2 

0    8.8 

58x6 

3  53-1 

1.3539 

X.2829 

7.08 

0.8499 

23 

aSiax 

5a.zo 

3.473 

a  x6 

0    9.x 

5714 

348.9 

1-3554 

X.2835 

7.0Z 

0.8455 

, 

24 

0.8149 

5a.a8 

3.485 

a  17 

0    9.x 

56  xa 

3  44-8 

X.3569 

X.284X 

6.94 

0.8409 

25 

0.8176 

52.44 

3.496 

a  16 

0    9.x 

5510 

340.7 

1.3582 

1.2847 

6.86 

0.8362 

a6 

0.8204 

+5257 

+3.505 

215 

0    9.0 

54    8 

336.5 

+1.3593 

+X.2853 

+6.78 

+0.83x3 

27 

0.823Z 

52.65 

3.510 

2  13 

0    8.9 

53    6 

332.4 

Z.3600 

X.2859 

6.70 

0.8262 

a8 

0.8258 

52.69 

3.513 

a  xa 

0    8.8 

52    4 

328.3 

1.3605 

X.2865 

6.62 

0.8209 

29 

0.8286 

52.74 

3.516 

213 

0    8.9 

51    2 

324.Z 

Z.3607 

X.287X 

6.54 

0.8154 

' 

30 

0.83Z3 

52.76 

3.517 

a  z6 

0    9.1 

50    z 

320.Z 

1-3609 

X.2877 

6.45 

0.8097 

■ 

31 

0.834X 

+52.78 

+3.519 

a  22 

0   9.5 

49    0 

3  x6.o 

+X.36X2 

+X.2884 

+6.36 

+0.8037 

No?. 

I 

0.8368 

52.83 

3.522 

2  30 

0  X0.0 

47  59 

3  11-9 

1.3616 

X.289X 

6.27 

0.7975 

a 

0.8395 

52.92 

3.528 

239 

0  X0.6 

4659 

3    7-9 

X.3624 

1.2898 

6.x8 

0.791  X 

h 

3 

0.8423 

53.06 

3.537 

249 

0  XX. 3 

4558 

3    3.9 

1-3635 

X.2904 

6.09 

0.7845 

(M) 

4 

0.8450 

53-23 

3.549 

258 

0  ZZ.9 

4458 

259-9 

X.3650 

X.2911 

5.99 

0.7776 

5 

0.8478 

+53.42 

+3.561 

3    4 

0  X2.3 

43  57 

255.8 

4X.3666 

+1.2918 

+5.89 

+0.7705 

6 

0.8505 

53.64 

3.576 

3    7 

0  X2.5 

4257 

251.8 

1.3684 

X.2924 

5.79 

0.7631 

7 

0.8532 

53.86 

3.591 

3    9 

0  X2.6 

4157 

247.8 

1.3701 

1.2931 

5.69 

0.7554 

8 

0.8560 

54.05 

3-603 

3    8 

0  12.5 

4057 

243.8 

1-3717 

1.2937 

5.59 

0.7474 

9 

a8587 

54.21 

3.614 

3    5 

0  12.3 

3958 

239.9 

1.3730 

1.2944 

5.48 

0.7392 , 

xo 

0.86x5 

+54.34 

+3.623 

3    3 

0  X2.2 

3858 

235.9 

+1.3740 

+  1.2950 

+5.37 

+0.7307 

xz 

0.8642 

54-43 

3.629 

3    2 

0  X2.X 

3758 

231.9 

1-3747 

1.2957 

5.27     0.7219  :| 

\ 

xa 

a8669 

54-50 

3.633 

3    4 

0  X2.3 

3659 

a  a7.9 

1-3753 

1.2963 

5.X6 

0.7128 

X3 

0.8697 

54-56 

3.637 

3    8 

0  X2.5 

36    0 

2  24.0 

1-3758 

1.2970 

5.05 

0.7034 

14 

0.8724 

54-63 

3.642 

314 

0  12.9 

35    1 

2  20.x 

1-3764 

Z.2976 

4.94 

0.6936 

1 

X5 

0.8752 

+54-73 

+3.649 

323 

013.5 

34    2 

a  x6.x 

+1.3773 

+Z.2982 

+4.83 

+0.6834 

X6 

0.8779 

+54-86 

+3-657 

332 

0  X4.I 

33    3 

2  X2.2 

+1.3783 

+Z.2988 

+4-71 

+0.6728 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

» 

1 

p 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

G 

H 

Log^. 

Lof^l. 

,  1 .... 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

t 

*-o«f. 

Not. 

i6 

y 

0.8779 

4-54'!86 

s 
+3.657 

e 
332 

h    m 
0  X4.1 

0     « 
33    3 

h   m 

2  X2.2 

+1.3783 

+Z.2988 

+4.71 

+0.6728 

17 

0.8806 

5502 

3.668 

340 

014.7 

32    4 

2     8.3 

1-3797 

1-2994 

4.39 

0.66X7 

h 

x8 

0.8834 

55.22 

3.68X 

3  47 

0  15.1 

31    5 

2     4.3 

1.38x4 

X.3000 

4.47 

0.6502 

(4.0) 

19 

0.8861 

55-44 

3.696 

352 

0x5.4 

30    7 

2     0.5 

1-3831 

X.3006 

4.35 

0.6383 

20 

0.8889 

55.66 

3-7" 

3  54 

0  Z5.6 

29    9 

z  56.6 

X.3848 

Z.30Z2 

4.23 

0.6260 

21 

0.8916 

+55-86 

+3.724 

3  54 

0  Z5.6 

28  IZ 

132.7 

+1.3864 

+Z.30Z7 

+4.IZ 

+0.6X33 

22 

0.8943 

56.04 

3.736 

352 

015.4 

2713 

148.9 

X.3878 

Z.3022 

3.99 

0.6001 

23 

0.8971 

56.18 

3.745 

3  49 

015.3 

26  15 

145.0 

Z.3889 

X.3027 

3.86 

0.5862 

«4 

0.8998 

56.28 

3-752 

3  47 

0  15. 1 

2517 

I  41. X 

1.3897 

1.3032 

3.73 

0.5716 

«5 

0.9026 

56.36 

3-757 

346 

0  I5.X 

24  20 

1373 

1.3902 

Z.3037 

3.60 

0.5563 

26 

0.9053 

+56-41 

+3-761 

348 

0  X5.2 

2323 

1  33.5 

+1.3907 

+Z.3042 

+3.47 

+0.5403 

a7 

0.9080 

56.48 

3765 

352 

015.5 

22  25 

1  29.7 

1.3912 

1.3047 

3.34 

0.5237 

28 

0.9x08 

56.56 

3-771 

358 

0x5.9 

2Z  28 

125.9 

Z.3918 

1.3052 

3.20 

.  0.5062 

29 

0.9135 

56.67 

3.778 

4    6 

0  16.4 

20  3x 

X  22.  Z 

Z.3928 

1-3057 

3.07 

0.4878 

30 

0.9163 

56.82 

3.788 

4  14 

0  Z6.9 

1934 

I  18.3 

1-3940 

1.306Z 

2.93 

0.4684 

Dec. 

X 

0.9190 

+57-02 

+3.801 

4  2X 

017.4 

1837 

114.5 

+1-3956 

+Z.3065 

+2.80 

+0.4480 

2 

0.9217 

57-24 

3.816 

427 

0  17.8 

1740 

I  ZO.7 

1-3973 

1.3069 

2.66 

0.4265  ^ 

3 

0.9244 

57-49 

3.833 

429 

0x7.9 

1643 

z    6.9 

1.3992 

1.3073 

2.53 

0.4037 

h 

4 

0.9272 

57-75 

3.850 

429 

017.9 

1546 

X    3.1 

Z.4011 

Z.3076 

2.39 

0.3794  , 

(6.0) 

5 

0.9299 

5798 

3.865 

427 

0  X7.8 

1449 

059.3 

X.4029 

1.3079 

2.26 

0-3534 

6 

0.9326 

+58.19 

+3-879 

424 

0  X7.6 

1353 

055.5 

+1.4044 

+Z.3082 

+2.Z2 

+0.3258 

7 

0-9333 

58.35 

3.890 

4  20 

017.3 

12  56 

051.7 

Z.4036 

1.3085 

Z.98 

0.2962 

8 

0.9381 

58.48 

3.899 

417 

0  17. 1 

II  59 

047.9 

Z.4065 

Z.3088 

Z.84 

0.264  X  ' 

9 

0.9408 

58.59 

3.906 

415 

0  Z7.0 

11    3 

044.2 

1.4073 

1.3091 

1.70 

0.2294 

zo 

0,9436 

58.68 

3.912 

416 

0  17.1 

xo   7 

040.5 

Z.4080 

1.3094 

Z.56 

0.X916 

zz 

0.9463 

+58.78 

+3.919 

4  20 

017.3 

911 

036.7 

+Z.4087 

+1.3096 

+Z.4Z 

40.Z498 

Z2 

0.9490 

58.89 

3.926 

425 

0  17.7 

814 

032.9 

1.4097 

1.3098 

Z.27 

0.X036 

X3 

0.9518 

59.05 

3.937 

432 

0  18.  X 

718 

0  29.2 

Z.4X09 

Z.3X00 

113 

0.05x9 

M 

0.9545 

59-23 

3.949 

438 

0  18.5 

622 

025.5 

1.4122 

1.3101 

0.99 

9-9930 

15 

0.9573 

59-44 

3.963 

4  43 

0  Z8.9 

5  26 

02Z.7 

1-4139 

Z.3Z02 

0.85 

+9.9247 

z6 

0.9600 

+59.68 

+3.979 

446 

0  X9.X 

430 

0  x8.o 

+X.4156 

+X.3Z03 

40.70 

+9.8432 

X7 

0.9627 

59.92 

3.995 

4  47 

0  19.  X 

3  34 

OZ4.3 

1.4174 

1.3104 

0.55 

9-74«3 

x8 

0.9655 

60.  x6 

4.01 1 

4  45 

0  X9.0 

238 

0  X0.5 

1.4x91 

1.3105 

O.4X 

9.6109 

h 

19 

0.9682 

60.37 

4.025 

441 

0  18.7 

142 

0    6.8 

1.4206 

1.3105 

0.26 

9.4211 

(6.0) 

20 

0.9710 

60.54 

4.036 

436 

0  Z8.4 

046 

0    3.Z 

1.42x8 

Z.3X06 

40.  Z2 

+9.0759 

2Z 

0.9737 

+60.68 

+4.045 

432 

0  18.  X 

35950 

23  59.3 

+1.4228 

+Z.3106 

-0.03 

-8.4082 

22 

0.9764 

60.76 

4.051 

428 

017.9 

35854 

23  35.6 

1.4234 

Z.3Z06 

O.Z7 

9.23x6 

23 

0.9792 

60.85 

4.057 

427 

0  17.8 

35758 

23  51.9 

1.4239 

1.3105 

0.32 

9.4983 

a4 

0.9819 

60.92 

4.061 

427 

0  X7.8 

357    2 

23  48.Z 

1.4244 

1.3105 

0.46 

9.6624 

as 

0.9847 

61.00 

4.067 

430 

0  18.0 

356    6 

23  44.4 

1.4250 

Z.3X04 

0.61 

9.78x0 

26 

0.9874 

4^X.X2 

+4.075 

4  35 

0  X8.3 

355    9 

23  40.6 

+14259 

+1.3103 

-0.75 

-9.8739 

27 

0.9901 

6X.27 

4.085 

440 

0  18.7 

354  13 

23  36.9 

Z.4269 

1.3x02 

0.89 

9.9304 

28 

0.9929 

61.46 

4.097 

4  44 

0  X8.9 

35317 

23  33.1 

Z.4284 

Z.3X0X 

X.04 

0.0x53 

29 

0.9956 

61.69 

4.113 

4  47 

0  I9.I 

35221 

23  29.4 

X.4300 

1.3099 

x.x8      0.07x3 

30 

0.9984 

6X.93 

4.129 

448 

0  X9.2 

35125 

23  25.7 

1.4317 

1.3097 

1.33 

0.Z2IX 

31 

Z.OOIX 

+62.  x8 

+4.145 

4  47 

0  19. 1 

35028 

• 

23  21.9 

+1-4335 

+1.3095 

-1.47 

-O.Z657 

32 

1.0038 

4^2.43 

+4. 162 

4  43 

018.9 

34932 

23  x8.x 

+1-4352 

+1.3093 

-z,6o 

-«.2o6o  > 
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MEAN  PLACES  FOR  1899.0. 

(January 

o*.o—o*.i40,  Washington 

') 

Name  of  Star. 

Manii. 
tiida. 

Right  Ateenaion. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

b 

I     m       s 

8 

0       t        1* 

H 

a  Andromedae 

2.1 

0 

3     9-946 

+     3.093a 

^  28    31    58.03 

+  19.883 

*     p  Cassiopeiae  . 

2.4 

0 

3  47.187 

3.179a 

+  58  35  32.47 

19.850 

*  2a  Andromedae 

4-9 

0 

5    4.215 

3.1055 

+  45  30  36.00 

20.034 

4  Draconis  (H.)      •  S.  P. 

5.1 

0 

7  28.708 

a.8741 

+101  49  21.21 

20.020 

Y  'Peg^si  (A Igenib.). 

2.8 

0 

8     2.046 

3.0847 

+  14  37  19.25 

20.021 

*     (T  Andromedae 

4-4 

0 

13     3.037 

+  3.ia53 

+  36  13  30.77 

4.19.980 

*      c  Ceti     .... 

36 

0 

14  16.702 

3.0526 

-    9  23     2.91 

19.954 

*     6  Ursae  Minoris      •  S.  P. 

6.2 

0 

14  22.244 

0.2510 

+  91  44  24.02 

X9.939 

*  44  Piscium 

5.8 

0 

20  13.469 

3.0735 

+     I  22  49.24 

19.950 

^  Hydri .... 

2.8 

0 

20  26.558 

3.2x69 

-  77  49  23.26 

to.  279 

12  Ceti     .... 

6.0 

0 

24  53039 

+  3.0611 

-    4  30  55.05 

+19.932 

K  Draconis     .        .S.?. 

3.8 

0 

29  10.527 

8.5868 

+109  39  18.54 

19.884 

*     IT  Andromedae 

4-4 

0 

31  29.063 

3.1929 

+  33     9  47.96 

19.865 

a  Cassiopeiae  (trar.) 

«.3 

0 

34  46.440 

33791 

+  SS  59    0.09 

19.781 

p  Ceti     .... 

2.2 

0 

38  31.218 

3.0x37 

-  18  32  27.93 

29.794 

21  Cassiopeiae .         .        , 

57 

0 

38  58.013 

+  3-873« 

-»-  74  26    9.79 

+19.742 

*     0  Cassiopeiae  . 

47 

0 

39     5.636 

3.3*31 

+  47  43  53.49 

19.746 

*     d  Piscium 

4.8 

0 

43  26.459 

3.Z081 

+    72     7.45 

19.645 

32*  Camelop.  (H.)     .  S.  P. 

52 

0 

48  23.090 

0.4x30 

+  96    2  17.59 

19.594 

*     Y  Cassiopeiae  • 

2.3 

0 

50  36.523 

3.5^58 

•h  60  10  10.98 

19.552 

*    ft  Andromedae         • 

4.0 

0 

51     8.670 

+  3.3MO 

+  37  57    6.00 

+19.606 

*  43  Cephei  (H.) 

4.6 

0 

54  53.940 

7.3666 

+  85  42  55.44 

19,480 

e  Piscium 

4-3 

0 

57  42.024 

3.1099 

4>    7  20  46.92 

19.443 

fi  Andromedae 

2.2 

4    4537 

3.3471 

+  35     5     6.14 

19.151 

*     «  Tucanae       .        • 

4.9 

X2    20.899 

2.0534 

-  69  24  44.66 

19.161 

*    /  Piscium 

51 

12    35.272 

+  3.0904 

+    34  57.37 

+19.025 

^>Ceti     .... 

3.6 

18   58.463 

2.9972 

-    8  42  i6.2X 

18.654 

a  Ursae  Minoris  (Polaris) 

2.2 

22      8.629 

25.0288 

+  88  46     7.89 

18.778 

38  Cassiopeiae  . 

5-9 

23   42.394 

4.3917 

+  69  44  41.26 

18.654 

*     K  Octantis      .         .  S.  P. 

54 

24   35030 

8.8908 

^  94  43  53.86 

18.705 

rj  Piscium 

3-7 

26      4.654 

+  3.2039 

+  14  49  30.69 

+18.647 

1  *     u  Andromedae 

4-2 

30   52.081 

3.5078 

+  40  54     1.79 

18,127 

*     JT  Piscium 

5-5 

31    44.613 

3.1753 

+  "  37  30.33 

18.515 

a  Eridani  {Achernar) 

0.4 

33  56.780 

2.2311 

-  57  44  5967 

18.343 

*     V  Piscium 

4.6 

36  X0.472 

3.1187 

+    4  58  3548 

18.311 

0  Piscium 

44 

40     3.561 

+  3x633 

+    8  38  57.13 

+18.197 

*     C  Ceti     .... 

3.6 

46  28.504 

2.9620 

-  10  50     6.62 

17.803 

/9  Arietis 

2.8 

49     3.529 

3.3053 

+  20  18  51.55 

17.707 

50  Cassiopeiae  . 

41 

54  48.028 

5.0292 

+  71  55  57.56 

17.612 

*     Y  Andromedae 

2.2 

57  41.809 

3.6641 

+  41  50  42.27 

17.418 

a  Arietis 

2.1 

2 

I  28.696 

+  3.3729 

+  22  59     5.48 

+17.149 

a  Draconis      .         .  S.  P. 

3-7 

2 

I  39.346 

1.6242 

+115     8  29.92 

17.287 

*     p  Trianguli     . 

31 

2 

3  31.935 

3-5575 

+  34  30  34-57 

I7ii79 

^Ceti     .... 

45 

2 

7  38.759 

+  3.1752 

+    8  22  22.42 

17^007 

♦     4  Ursae  Minoris      .  S.  P. 

4-9 

2 

9  14.188 

-  0.3079 

4.101  58  40.10 

16.903 

*     Y  Trianguli     . 

43 

2 

II  18.478 

-»-  3.5537 

+  33  22  48.67 

+16.818 

♦  67  Ceti     .... 

5.6 

2 

II  56.676 

2.9898 

-    6  53  15.68 

16.710 

♦     d  Hydri  .         . 

42 

2 

19  57121 

1.0575 

-  96    7     7.94 

16.441 

1         i  Cassiopeiae  . 

4.6 

2 

20  43.970 

4.8747 

+  66  56  53.91 

ifi.393 

f*Ceti     .... 

45 

2 

22  47.298 

+  3.1849 

+    80  26.26 

+  16.269 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  thoae  of  standard  stara. 
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FIXED  STARS,  1899. 


MEAN  PLACES  FOR  1899.0.     (January 

o^'.o— o<*.i40,  Washington 

1 

Name  of  Star. 

Macni- 
tada^ 

Right  Aaceotion. 

Axumal 
Variation. 

Declination. 

Annual 
Variation. 

5  Ursae  Minoris      .  S.  P 

.       4-5 

h     m       8 

a  27  44.141 

a 
—  0.1789 

•                   »                 M 

4-103   51    18.26 

•* 
4'X6.0Z2 

♦    11  Hydri  . 

.      5-3 

a  33  47.741 

-  I.4104 

-  79   32   59.06 

15-693 

*     9  Ceti     • 

.    41 

2  34  18.327 

+  3.0736 

-    0    6  26.50 

Z5.670 

*     d  Persei,        • 

.         4-2 

2  37  17.920 

4-0747 

4.  48  48     4.38 

15.422 

Y  Ceti     •        •        , 

.  .  3.6 

2  38    3.960 

3.1042 

4-      2   48   36.48 

X5.3XX 

♦     c  Arietis         .        , 

.      5-5 

a  45  54-907 

+  3.3059 

+  14  39  56.92 

+14.983 

p  Ursae  Minoria 

!s.F 

2.2 

a  50  59.793 

-  0.22x3 

+105  25  54.43 

X4.72X 

*  47  Cephei  (H,) 

.      5-7 

a  52  38.533 

+  7.7654 

+  79     I   10.11 

X4.624 

*     (  Arietis 

.      4-6 

2  53  26.127 

3.4228 

4-  20  56  11-44 

14.578 

a  Ceti 

a.6 

a  56  59.917 

3.1313 

4-      3   41    36.48 

14.278 

♦    p  Persei  {Algol)  (v 

ar.)  , 

83 

3     I  35.662 

+  3.8870 

+  40  33  59.22 

4-14.082 

48  Cephei  (H.) 

.      5-5 

3    7  29.522 

7.4408 

4-  77  21    49.20 

X3.655 

C  Arietis          •        , 

.      4-8 

3     9    5.676 

3.4410 

4-   20  40    12.44 

13.521 

a  Persei . 

.      1-9 

3  17    6.600 

4-  4.2622 

+  49  30     5.96 

X  3.048    1 

*     f  Hydri  . 

.      5-7 

3  18  28.373 

-  X.5796 

-  77  45  26.11 

13.042 

*     p  Octantis 

S.P. 

5-7 

3  19  58.308 

4'Z3.zxo7 

-  95  52  16.68 

4-Z2.850 

y*  Ursae  Minoris 

S.P. 

3a 

3  20  53.242 

"  a  1265 

•♦.107  48  23.84 

12.8X2 

*    /  Tauri  . 

.      4-3 

3  25  17.716 

4-  3.3062 

+  12  35  26.35 

12.533 

c  Eridani 

.      3-7 

3  28  10.275 

2.8241 

-    9  47  59.60 

12.363 

9  Persei . 

.      31 

3  35  4391 9 

4-2539 

4-  47  27  52.23 

ZX.762 

♦     Y  Camelopardalis  ( 

H.)! 

.      46 

3  39  41.339 

+  6.2537 

+  71     X  15-58 

4-1 1.474 

Jl  Tauri  . 

3-1 

3  41  28.730 

4-  3.5586 

+  23  47  33.88 

XX.  340 

C  Ursae  Minoris 

&R 

,      46 

3  47  39770 

—  a.2322 

4-IOI    53   41.19 

X0.947 

C  Persei. 

30 

3  47  46.906 

4-   3.7623 

4-  31    35      0.64 

xa9o6 

♦     Y  Hydri  . 

.      3-3 

3  48  47.834 

-  0.9863 

-  74  32  54.36 

X0.993 

♦     t  Persei .         . 

.      30 

3  51     4.394 

4-  4.0x27 

+  39  43    4.83 

4-  XO.676 

Y  £naaiu       .        . 

.      30 

3  53  19.059 

a.7990 

-  13  47  45-09 

10.4x3 

*    A»Tauri  . 

,      4-6 

3  58  43-402 

3.54x4 

4-  21  48  20.44 

XO.042 

*     e  Persei . 

■      4-3 

4     I  19.620 

4.3406 

4-  47  26  33.97 

9.888 

Groombr.  3320    . 

S.F 

.      55 

4    6    2.459 

0.1436 

+1"  55  25.34 

9-496 

*    0*  Eridani 

,      4.2 

4    6  56.095 

4-   a.9274 

-76     3.62 

4.    9-581 

Y  Tauri  . 

.      3-8 

4  H    2.695 

4-  3.4x01 

-»■  15  23     1.51 

8.9x6 

*     11  Ursae  Minoris 

S.F 

50 

4  20  27.177 

-  X.8055 

+104    0  42.59 

8.185 

1}  Draconis 

S.P. 

2.8 

4  22  37.520 

4-  0.8081 

4-118  15  26.27 

8.2XX 

•  Tauri  . 

.      3-6 

4  22  43.071 

+  3.4986 

4-  18  57  22.92 

8.2x4 

*     9  Mensae 

.      5-6 

4  24  48.040 

-  4.«973 

-  80  27    4.60 

4-    8.098 

*    m  Persei .        .        , 

6.0 

4  26  18.450 

4-  4.2x25 

4-  42   50   52.61 

7.952 

A  Draconis     . 

S.R 

■      50 

4  28  10.979 

—  O.I3XX 

4-1 1 1      0  48.86 

7.800 

a  Tauri  {Aldebaran 

)       . 

I.O 

4  30    7.455 

4-  3.4384 

4-    16    18   22.45 

7.472 

*     T  Tauri  . 

.      4-5 

4  36  10.921 

35965 

4-   22   45   47.16 

7-M5 

a  Camelopardalis  . 

,      4.4 

4  44    0.172 

4-  5-9315 

+  66  10  15.73 

4-    6.527    • 

*     i  Tauri  . 

.      5-2 

4  45  27.899 

3.5063 

4-   18   40      4.19 

6.361 

(  Aurigae 

2.8 

4  50  24.928 

3.9020 

+   33      0   22.22 

5.974 

*     C  Aurigae 

.      3-9 

4  55  25.016 

4-  4.1867 

+  40  55  42.43 

5-570 

•  Ursae  Minoris 

S.F 

.      4-5 

4  56  18.768 

—  6.30x7 

+  97  47  47.04 

5.503 

II  Orionis 

.      4-7 

4  58  47.801 

4"  3.4251 

4"  15  15  48.16 

4.    5.252 

*     /9  Eridani 

,       2.9 

5     2  53.053 

a.9489 

-    5  13     0.90 

4.887 

a  Aurigae  (jCapelltt) 

0.1 

5    9  13.620 

4.4262 

+  45  53  42.69 

3.971 

P  Orionis  \Riget)   , 

.      0.3 

5    9  41.011 

2.88x7 

.-     8  19     6.1 1 

4-361 

*    T  Orionis 

.      3.8 

5  12  42.122 

4-  2.9x31 

-    6  57  13.38 

4-    4.098 

*  Apparent  right  aaconaiona  of  stars  marked  with  an  asterisk  are  giTaa  after  thoaa  of  atandard  atara. 
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MEAN  PLACES  FOR  1899.0.     (January 

o*.o--o*.i40,  Washington.) 

Name  of  Star. 

Manii- 
tnae. 

Right  Ascension. 

Arninal 
Variation. 

Declination. 

Annnal 
Variation. 

fi  Tauri  .         .        .        , 

.     1.8 

b     m       B 

5  19  54-402 

s 
+  3.7900 

•           t         m 

+  28   31    19.49 

1* 
4-3.310 

♦    /  Aurigae 

.    50 

5  26    9.326 

3.9057 

+  32     7     3.68 

2.970 

Groom  bridge  966 

.    6.4 

5  26  13.595 

8.0076 

4.  74  58  36.85 

2.963 

d  Orionis  {var,) 

.    2.3 

5  26  50.781 

3.0637 

-    0  22  26.18 

2.886 

a  Leporis 

2.7 

5  28  16.522 

a.6450 

-  17  53  40.57 

2.766 

*        Groom  bridge  944 

.      6-4 

5  29  36.492 

+  18.7x04 

+  85     8  47.61 

4^8.665 

(  Orionis 

1.8 

5  31     5276 

3.0427 

-     I   15  59." 

2.524 

a  Columbae     • 

a-7 

5  35  59.568 

+  2.1730 

-  34    7  41.07 

2.052 

m  Draconia      •         •  S.  P. 

4-9 

5  37  32.623 

-  0.3528 

4-ui  II  43.42 

1.638 

♦     «  Orionis 

2.3 

5  42  57.945 

+  2.8451 

-    9  42  19.86 

X.492 

ili^  Draconis      •        .  S.  P. 

4.8 

5  43  43.975 

—  X.0772 

4-107  48    5.99 

4-1.695 

*     V  Aurigae         .         .         . 

41 

5  44  29.310 

+  4.1548 

+  39    7    8.25 

X.392 

*     d  Doradus 

4-4 

5  44  35.70X 

a  1055 

-  65  46  24.26 

1.326 

a  Orionis  (var,) 

0.9 

5  49  42.209 

3.2473 

+    7  23  17.49 

0.908 

*    P  Aurigae                 4 

2.0 

5  52     7.228 

4.4021 

+  44  56  13.35 

0.679 

♦     $  Aurigae 

.      29 

5  52  50-085 

+  4-0923 

4-  37  12  19.73 

40.538 

¥  Orionis 

■      45 

6     I  48.391 

+  3.4275 

4.  14  46  49.65 

-0.188 

d  Ursae  Minoris      .  S.  P. 

■      4-4 

6    4  52.353 

-19.4850 

+  93  23  12.79 

0.478 

22  Camelopardalis  (H.)    . 

4-7 

6    7  42.756 

4-  6.6165 

4-  69   21    18.83 

0-793 

♦     HI  Geminorum 

35 

6    8  46.905 

3.6229 

4.  22    32      9.89 

0.785 

11  Geminorum 

3.2 

6  16  51.057 

4-  3-6314 

+  22    33   55.16 

-X.594 

*    f^*  Aurigae 

,      5-1 

6  17     7.253 

4.6260 

4-  49   20   21.80 

X.508 

a  Argils  {Canopus)  . 

,    -0.8 

6  21  42.661 

4-   X.3305 

-  52    38   25.59 

X.888 

*    X  I^raconis               .  S.  P. 

3-8 

6  22  52.615 

—   X.0804 

4-107    18   39.86 

Z.624 

*     ¥  Geminorum 

,      4.2 

6  22  57.957 

4.  3.5629 

4-  20    16   33.59 

2.028 

Y  Geminorum         • 

2.0 

6  31  52.647 

4-  3-4671 

4-    16   29      7.66 

-«.828 

*     (  Geminorum 

3-2 

6  37  43.086 

3.6930 

-»-  25    13   52.09 

3.299 

♦    (^Aurigae 

54 

6  39  27.533 

4.3281 

4-  43  40  40.40 

3.288 

f     a  Canis  Majoris  [Sirius) , 

-1.4 

6  40  41.850 

2.6436 

-  16  34  39.31 

4.749 

*     0  Geminorum 

37 

6  46    8.013 

4-  3.9598 

+  34    4  59.41 

4.041 

*     C  Mensae 

5-6 

6  48  27.370 

-  4-9172 

-  80  42  26.86 

-4.127 

50  Draconis     .        .S.  P. 

.      5-6 

6  49  37.860 

-  X.9133 

+104  41     6.35 

4.383 

51  Cephei{H.). 

5-3 

6  53  13.301 

4-29.6635 

+  87  12  24.91 

4.652 

c  Canis  Majoris 

1.5 

6  54  39.409 

2.3579 

-  28  50    5.17 

4.749 

♦     C  Geminorum  {var.) 

,      4.0 

6  58     7.182 

3.5619 

4.  20  43     5.96 

5.049 

d  Canis  Majoris              < 

1.9 

7    4  17.063 

4.  2.4386 

-  26  13  57.83 

-5.541 

♦  63  Aurigae 

.      5a 

7    4  42.586 

4-  4.1352 

+  39  29     7.75 

5.568 

♦     y*  Volantis  (t^ar.)     . 

3-9 

7    9  36.131 

-  0.4967 

-  70  20     7.88 

5.997 

*  25  CamelopardaUs  . 

53 

7    9  51-057 

4.12.91x6 

4.  82  36  22.72 

6.051 

d  Draconis              .  S.  P 

31 

7  "  31.994 

0.0273 

4-112    30   58.12 

6.327 

d  Geminorum 

35 

7  14    5508 

4-  3.5872 

4-   22    10      5.74 

-6.386 

T  Draconis               .  S.  P 

•      4-5 

7  17  29.941 

—  X.1226 

4-106   49   55.24 

6.760 

Piazzi  vii,  67 

•      5-7 

7  20  22.638 

+  6.2905 

4"  68  40  19.34 

6.927 

♦     fi  Canis  Minoris 

3-1 

7  21  40.490 

4-  3.2593 

4-    8  29  33.96 

7.033 

X  Ursae  Minoris      .  S.  P 

.      6.5 

7  23  38.409 

-67.5578 

4-  91      0   51.30 

7.165 

o*  Geminorum  ( Castor)    , 

1.9 

7  28    9.472 

4"  3.8371 

4-  32     6  36.94 

-7.601 

f     a  Canis  Min.  (Frocyon)  . 

0.5 

7  34    0.910 

3.1429 

+    5  29     1.63 

9.033 

P  Geminorum  {Pollux)  , 

1.2 

7  39    8.204 

3.6779 

+   28    16    12.48 

8.462 

fP  Geminorum 

50 

7  47  19.037 

3.6787 

+  27      I    38.31 

9.074 

*  26  Lyncis 

.      5-8 

7  47  21.578 

4-  4.3851 

4-  47  49  34.55 

-9.074 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 

t  Periodic  corrections  given  in  the  Appendix  are  still  to  be  applied  to  the  positions  of  Sirius  and  Procyon. 
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FIXED  STARS,  1899. 


MEAN  PLACES  FOR  1899.0.     (January 

o*.o— o*.i40,  Wash 

ington 

•) 

Name  of  Star. 

Masni- 
tuoe. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

h     m        s 

s 

e 

M 

m 

*         Groombridge  1374 

56 

7  48     6.485 

-1-7.2684 

+-74  II 

15.83 

-    9.146 

e  Draconis               .  S.  P. 

39 

7  48  30.822 

-0.1834 

+109  59 

21.44 

9.  171 

*  fli^  Cancri 

6.0 

7  54  49.280 

+3.6361 

+  25  40 

9.95 

9.627 

3  Ursae  Majoris  (H.) 

5-5 

8     2  46.218 

6.0375 

+  68  46 

16.78 

10.233 

15  ArgOs  (/>)... 

31 

8     3  14.560 

2-5545 

-  24     0 

47.21 

ZO.225 

*     C^  Cancri 

4.8 

8     6  25.211 

+3.4454 

+  17  57 

6.52 

— XO.644 

*     fi  Cancri 

3:8 

8  II     2.304 

+3.2578 

+    9  29 

48.19 

■      10.894 

K  Cephei  (pr.)          .  S.  P. 

44 

8  12  17.574 

-1.9390 

+102  35 

33-57 

10.971 

*  30  Monocerotis 

39 

8  20  36.821 

+2.9997 

-    3  34 

36.45 

XI.54O 

♦     B  Chamaeleontis 

4.6 

8  23  40.151 

-1.7260 

-  77    9 

31.24 

ri.740 

17  Cancri 

5-4 

8  26  52.193 

+3-4771 

+  20  47 

3.25 

-X9.O42 

Groombr.  3241    .  S.  P. 

6-5 

8  30  26.651 

-0.2263 

+107  48 

37.68 

12.2X8 

*     tf  Hydrae 

4-5 

8  33  28.897 

+3.1453 

+     3  41 

45-54 

12.468 

*     y  Cancri 

4-9 

8  37  26.549 

3-4791 

+  21  49 

5404 

12.760 

«  Hydrae 

35 

8  41  25.702 

3.1811 

+    6  47 

21.67 

13.038 

*     tf*  Cancri  {mean) 

55 

8  48     5.032 

+3.6714 

+  30  57 

42.86 

-13.443 

i2YearCat.i879.S.P. 

5-3 

8  52  10.566 

-2.5792 

+  99  49 

35.14 

13.657 

(  Ursae  Majoris 

33 

8  52  17.646 

+4.1291 

+  48  26 

17.41 

13.946 

tf*  Ursae  Majoris 

50 

9     I  30645 

5-3421 

+  67  32 

41.03 

14.328 

K  Cancri 

5-1 

9     2  16.689 

3.2549 

+  II     4 

29.11 

14.322 

*     e  Hydrae 

4.0 

9     9    6.642 

+3.1256 

+     2  44  25.11 

-15.047 

*     P  Argfls  .... 

2.0 

9  12     5.496 

0.6744 

-  69  18 

4.11 

X4.81I 

c  Argils  .... 

2.6 

9  14  22.984 

X.6009 

-  58  51 

3.64 

15.0x2 

♦     a  Lyncis 

33 

9  14  54.160 

3.66O6 

+  34  49 

10.07 

15.060 

a  Cephei                   .  S.  P. 

2.6 

9  16  10.183 

1.4359 

+117  50 

32-92 

I5.X86 

a  Hydrae 

2.1 

9  22  37.466 

+2.9490 

-     8  13 

14.99 

-15.477 

I  Draconis  (H.) 

4-5 

9  22  42.403 

8.9246 

+  81  46 

22.49 

15.530 

d  Ursae  Majoris 

4.8 

9  25  33.255 

5.3848 

+  70  16 

27.04 

15.608 

B  Ursae  Majoris 

3.2 

9  26    6.142 

4.0339 

+  52     8 

15.20 

16.253 

P  Cephei  {fr.)          .  S.  P. 

34 

9  27  21.436 

0.7908 

+109  52 

58.09 

15.763 

*  ID  Leonis  Minoris    . 

47 

9  28     2.305 

+3.6914 

+  36  50 

45.84 

-15.8x5 

♦     0  Leonis 

38 

9  35  45.641 

+3.2061 

+    ID    21 

6.47 

16.248 

*     C  Chamaeleontis 

52 

9  36  52.18a 

-1.5901 

-   80    29 

1550 

16.273 

e  Leonis 

3.2 

9  40     7.159 

+3.4134 

+    24    14 

21.33 

16.453 

II  Cephei                  .  S.  P. 

4.8 

9  40  26.729 

0.8982 

+109      9 

13.07 

16.546 

ft  Leonis 

4.0 

9  47     1.230 

+3.4202 

+    26    28 

57.64 

-16.822 

*  19  Leonis  Minoris    . 

52 

9  51  30.046 

3.6919 

+   41    32 

12.07 

16.989 

79  Draconis               .  S.  P. 

6.6 

9  51  36.178 

0.7247 

+106   46 

31.80 

17.018     ' 

*     JT  Leonis 

50 

9  54  52  594 

3.1735 

+     8  31 

43.68 

I7.X60 

■         a  Leonis  {Regulus) 

13 

10     2  59.629 

3.1996 

+  12  27 

38.99 

17.496 

32  Ursae  Majoris 

57 

10  10  42.181 

+4.4099 

+  65  36 

43.27 

-X7.84O 

♦     I  Ursae  Majoris 

3.6 

10  II     0.420 

3-6359 

+  43  25 

6.20 

17.895 

Y^  Leonis 

25 

10  14  24.297 

3.3134 

+  20  21 

8.89 

Z8.XO7 

*     fk  Hydrae 

41 

10  21   12.379 

2.90  XX 

-  16  19 

15.87 

18.327 

*    /S  Leonis  Minoris   . 

4-3 

10  22     2.686 

3.4838 

+  37  13 

29.46 

18.335 

*     a  Antliae 

45 

10  22  31.733 

+2.7400 

-  30  33 

13.84 

-18.233 

9  Draconis  (H.) 

50 

10  26  31.505 

5.2366 

-»■  76  13 

5942 

X8.424 

p  Leonis 

4.0 

10  27  29.658 

3-1634 

+     9  49 

3458 

18.449 

226  Cephei  (B.) .         .  S.  P. 

57 

lo  30  30.217 

1.0742 

+104  17 

38.8b 

18.534 

♦     y9  Octantis                .  S.  P. 
.       .. 

4-4 

10  35  44.551 

-^6.4225 

-  98     5 

20.96 

-"■'" 

*  Apparent  nf{ht  ascensions  of  stars  marked  with  an  asterisk  are  Riven  after  those  of  standard  star^ 
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MEAN  PLACES  FOR  1899.0.     (January 

o^'.o— o*.i40,  Washington 

•) 

Name  of  Star. 

Masni- 
tttdft. 

Right  AK«iwioiL 

Annual 
Variation. 

Declination. 

Annnal 
Variation. 

*  41  Leonis  Minoris 

51 

h     m        ■ 

10  37  55-513 

s 

+3.2692 

+  ^3  43     1.97 

-18.754 

Ti  Argils  {var.) 

.    1-6 

10  41     8.421 

2.3156 

-  59     9  12.59 

18.881 

I  Leonis 

.    5.3 

lo  43  56.967 

3.1578 

+  11     4  46.60 

18.987 

*     ^  Chamaeleontis 

47 

10  44  50.586 

0.6289 

-  80    0  27.86 

18.984 

i  Cephei 

.S.P 

36 

10  46     4.908 

2.1240 

+114  19  51.42 

18.886 

*  46  Leonis  Minoris 

3-9 

10  47  39.874 

+3-3671 

+  34  45  3476 

—19.310 

*         Groom  bridge  1706 

.      6.3 

10  51  52.927 

4-9395 

+  78  i8  40.73 

19.202 

a  Ursae  Majoris 

2.0 

10  57  29.831 

+3.7398 

+  62  J7  46.65 

19.377 

*     fi  Octantis 

.      6,1 

n    0    2.867 

-0.2434 

-  84     3     2.14 

19.370 

*    /^  Leonis 

.      6,2 

II    I  44.997 

+3.0595 

+     2  30  13.61 

19.494 

*    0  Ursae  Majoris 

3-2 

II     3  59.196 

+3.3899 

+  45     2  46.02 

-19.516 

b  Leonis 

2.7 

II     8  44.279 

3.1970 

+  21     4  37.19 

19.695 

*     y  Ursae  Majoris 

■      3.7 

II   13     1.662 

3.2555 

+  33  38  43.88 

19.582 

d  Crateris 

39 

II  14  17.464 

2.9969 

-  14  13  55.81 

19.472 

0  Cephei 

!s.p 

5-1 

II  14  28,681 

2.4479 

+112  26  27.72 

19.676 

r  Leonis 

51 

II  22  44.588 

+3.0859 

+     3  24  44-72 

-19.809 

k  Draconis 

.      4.0 

11  25  24.540 

3.6x09 

+  69  53  18.56 

19.845 

*     e  Hydrae 

.      3-8 

II  28     1.976 

2.9445 

-  31   17  55.95 

19.89 1 

0  Leonis 

44 

II  31  46.644 

3.0713 

-    0  15  58.36 

19.866 

y  Cephei 

'.S.P 

35 

"  35  ".737 

2.4225 

+102  55  53.34 

20.078 

*     /  Ursae  Majoris 

3-9 

II  40  43.175 

+3.187X 

+  48  20  21.58 

-19.965 

^  Leonis 

2.2 

II  43  54-504 

3.0633 

+  15     8  11.76 

20.122 

;•  Ursae  Majoris 

2.4 

II  48  31.280 

3.1777 

+  54  15  22.21 

20.029 

Groombr.  4163 

.S.P 

6.6 

"  49  55-037 

2.8738 

+106     9     6.42 

ao.024 

♦     Tf  Virginis 

.      46 

II  55  41.800 

3.0739 

+     7  10  38.31 

20.087 

0  Virginis 

.      43 

12     0    3.856 

+3.0573 

+     9  17  38,00 

-20.014 

\  *     »  Corvi.  . 

32 

12     4  55.786 

3.0843 

-  22     3  29.01 

ao.048 

4  Draconis  (H.) 

S-i 

12     7  28.708 

2.8741 

+  78  \o  38,79 

20.020 

;•  Corvi   . 

2.7 

12  10  36.688 

3.0807 

-  16  58  52.35 

ao.015 

*     a  Canum  Venaticorum 

6.0 

12  II     4.012 

30x98 

+  41   13  20.88 

90.062 

^  Chamaeleontis 

.      4-5 

12  12  24.963 

+3.4x76 

-  78  45     4-40 

— ao.ooo 

*    6  Ursae  Minoris 

6.2 

12  14  22.244 

0.2510 

+  88  15  35.98 

19.939 

y^  Virginis 

,      4.0 

12  14  44.319 

3.0689 

-    0     6  20.28 

20.038 

aS  Crucis 

0.9 

12  20  58,710 

3.3017 

-  62  32  21.78 

20.008 

♦     d»  Corvi  . 

31 

12  24  38.418 

3.1037 

-  15  57  10.75 

20.080 

;  ♦    /J  Canum  Venaticorum  . 

■      4-4 

12  28  56.844 

+2.8577 

+  41  54  22.18 

-19.610 

/9  Corvi  . 

< 

,      2.8 

12  29     4.830 

3.1432 

-  22  50  17.90 

19-957 

K  Draconis 

•           1 

.      3-8 

12  29  10.527 

2.5868 

+  70  ?o  41.46 

19.884 

♦     y  Virginis  {mean) 

•           i 

2.9 

12  36  32.558 

3.0387 

-    0  53  44.67 

19.805 

21  Cassiopeiae  . 

.S.P. 

57 

12  38  58.013 

3.8732 

+105  33  50.21 

19,742 

*  31  Comae  Berenices 

51 

12  46  46.892 

+2.9293 

+  28     5  24.37 

-19.652 

\      32'Camelopardalis  (H.)   . 

5-2 

12  48  23.090 

0.4130 

+  83  37  42.41 

19594 

*     y  Cassiopeiae  . 

S.P. 

2.3 

12  50  36.523 

3.5858 

+119  49  49.02 

19.552 

a  Canum  Venaticorum   . 

3.2 

12  51   18.293 

2.8140 

+  38  51  49.35 

19.504 

,  ♦  43  Cephei  (H.) 

.S.P. 

46 

12  54  53-940 

7.3666 

+  94  17     4.56 

1 
19. 480 

*     ^  Muscae 

•                  • 

,      3.8 

12  55  20.797 

+4.2376 

-  71     0  13.34 

1 

-  19.462    1 

*      c  Virginis 

•                  * 

3.1 

12  57     8.994 

2.9879 

+  II  30     6.92 

19.406 

9  Virginis 

•                     \ 

4.6 

13     4  43.1^3 

3.1019 

-    4  59  59-66 

19.300 

♦  20  Canum  Venaticorum  . 

■      47 

13  13     0.864 

2.6956 

+  41     6  15.23 

19.024 

a  Virginis  [Spica) 

-TT^ 

• 

I.I 

13  19  52.255 

+3.1548 

-  10  38     3.39 

-18.885 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR  1899.0.     (January 

o*.o— 0^.140,  Washington 

1 

Name  of  Star. 

Manii- 
tnda. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

a  \}xsMm.{Folaris)S.V, 

3.2 

h     m        8 
13    22      8.629 

s 
+25.0288 

+   91    13    52.11 

-18.778 

38  Cassiopeiae  .         .  S.  P. 

5-9 

13    23   42.394 

4.3917 

+110    15    18.74 

18.654 

♦     K  Octantis 

5-4 

13    24   35-030 

8.8908 

-   85    16      6.14 

18.705 

C  Virginis 

3-6 

13    29   32.756 

3.0537 

-      0      4   46.50 

Z8.5OI 

*         B.  A.  C.  4536 

50 

13    30    17.205 

2.6814 

+  37  41  59.02 

18.525 

♦    m  Virginis 

54 

13    36    18.61 1 

+   3.1443 

-     8  II  36.06 

-18.267 

71  Ursae  Majoris 

19 

13  43  33748 

2.3703 

4-  49  49     1. 81 

Z8.O64 

71  Bootis 

2.8 

13  49  52.548 

2.8567 

4-  18  54  14.19 

Z8.I52 

50  Cassiopeiae  . 

!  s.  p". 

4-1 

13  54  48.028 

5.0292 

4-108     4     2.44 

Z7.6I2 

♦     $  Apodis  {var,) 

50 

13  55  29.042 

5.7027 

-  76  18  31.65 

17.554 

P  Centauri 

0.7 

13  56  41.290 

+  4.1857 

-  59  53     9.49 

-Z7.562 

♦     ir  Hydrae 

36 

14    0  37.027 

3-4031 

-  26  II  41.54 

Z7.34O 

a  Draconis 

3-7 

14     I  39.346 

Z.6242 

+  64  51  30.08 

Z7.287 

*     d  Bootis 

4.8 

14    5  47.621 

a.7385 

-»•  25  34  ".79 

Z7.I8O 

*     K  Virginis 

42 

14    7  30.437 

+  3.1950 

-    9  48  13.53 

Z6.9OZ 

*    4  Ursae  Minoris 

4-9 

14    9  14.188 

-  0.3079 

4-  78     I   19.90 

-Z6.9O3 

*     d  Octantis 

50 

14  10  42.601 

+  9.0739 

-  83  12  18.33 

Z6.889 

a  Bootis  (Arciurus] 

0.2 

14  u     3.270 

2.7352 

+  19  42  29.24 

18.863 

*     X  Bootis 

43 

14  12  32.651 

2.2822 

+  46  33     6.96 

Z6.643 

*     X  Virginis 

47 

14  13  38.614 

3-2393 

-  12  54  22.88 

Z6.722 

t  Cassiopeiae  . 

.8.  P. 

4.6 

14  20  43.970 

+  4.8747 

+113     3     6.09 

-16-393 

0  Bootis 

41 

14  21  45.582 

2.0441 

4-  52    19      2.73 

16.745 

p  Bootis 

36 

14  27  28.713 

4-  2.5876 

+   30  48   52.43 

15.939 

5  Ursae  Minoris 

4-5 

14  27  44.141 

—  0.Z789 

+  76     8  41.74 

Z6.0I2 

a  Centauri  (mean)  . 

-0.1 

14  32  44.213 

+  4-0414 

-  60  25     6.77 

15.024 

♦    jDi  Hydri  . 

S.P. 

5-3 

14  33  47-741 

-  Z.4Z04 

-100  27     0.94 

-15.693 

♦  33  Bootis 

5-3 

14  35     4-716 

+  2.234Z 

-1-  44  50  24.12 

15,691 

♦     a  Apodis 

41 

14  35  18.619 

7.2349 

-  78  36  58.15 

15.623 

c  Bootis 

a.6 

14  40  34.635 

2.6214 

4-  27  29  59.48 

15.318 

e^  Librae  . 

2.9 

H  45  17.356 

4-  3.3110 

-  15  37  19.91 

15.138 

fi  Ursae  Minoris 

2.2 

14  50  59.793 

—  0.2213 

+  74  34    5.57 

-14.721 

*  47  Cephei  (H.) 

8.  P*. 

57 

14  52  38.533 

+  7.7654 

•fioo  58  49.89 

X4.624 

fi  Bootis 

3-7 

14  58     8.518 

2.2601 

4-  40  47  19.45 

14.339 

♦     r  Scorpii 

3-4 

14  58     9.414 

3.50x4 

-  24  53     6.36 

M-345 

48  Cephei  (H.) 

S.  P. 

55 

15     7  29.522 

7-4408 

4-I02    38    10.80 

13.655 

♦     9  Bootis 

35 

15  II  25.915 

4-   2.4210 

+  33  41  30.07 

-13.559 

fi  Librae  . 

2.9 

15  II  34.255 

3.2229 

-    9    0  37.44 

13.477 

♦     p  Octantis 

5-7 

15  19  58.308 

13. 1 107 

-  84     7  43.32 

12.850 

p}  Bootis 

4-5 

15  20  40.514 

4-  2.2664 

+  37  43  52.84 

12.756 

y*  Ursae  Minoris 

3.2 

15  20  53.242 

—  0.1265 

+  72  II  36.16 

12.812 

♦    P  Coronae  Borealis 

39 

15  23  39.934 

+  2.4753 

+  29  27  12.90 

-12.568 

a  Coronae  Borealis 

2.3 

15  30  24.710 

2.5395 

4  27     3  16.02 

Z2.278 

a  Serpentis 

2.7 

15  39  17.554 

2.9523 

+    6  44  35.42 

ZI.518 

♦     r  Camelop.  (H.) 

S.P. 

4.6 

15  39  41-339 

6.2537 

4-108  58  44.42 

ZI.474 

»  Serpentis 

37 

15  45  46.856 

4-  2.9877 

4-    4  46  54.20 

11.015 

C  Ursae  Minoris 

4.6 

15  47  39770 

-  2.2322 

4-  78    6  18.81 

-10.947 

e  Coronae  Borealis . 

41 

15  53  24.426 

+  2.4835 

+  27  10  12.86 

10.583 

d  Scorpii 

2.6 

.  15  54  21.619 

3.5402 

-  22  20     3.60 

10.487 

fi^  Scorpii 

2.9 

15  59  33.805 

3.4821 

-  19  31  4498 

Z0.098 

*     d*  Apodis 

>        • 

49 

16     5  14.857 

4-  8.8068 

-  78  26  27.74 

-  9-627 



*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  start. 
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MEAN  PLACES  FOR  1899.0.     (January 

o*.o— o*.i40,  Washington. 

. 

Name  of  Star. 

Maxni. 
tode. 

Right  Atcention. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

*    ip  Herculis 

4-2 

h     m        t 

16    5  34967 

a 
+   i.88i8 

-h  45  II  58.63 

-  9.558 

Groombridge  2320 

5-5 

16    6     2.459 

0.1436 

+  68     4  34.66 

9.496 

^  Ophiuchi 

3.8 

16    9     3.123 

3.1404 

-     3  26     3.58 

9.476 

*     tf  Coronae  Borealis  {mean 

)    5-3 

16  10  53.696 

2.2450 

+  34     6  52.96 

9.230 

T  Herculis 

3-9 

16  16  42.300 

1.8015 

-»-  46  33  13.00 

8.713 

*     y  Apodis 

4.0 

16  17  57-937 

+  9.0949 

-  78  40  13.38 

-8.637 

♦     ly  Ursae  Minoris 

50 

16  20  27.177 

—   1.8055 

+  75  59  17.41 

8.185 

17  Draconis 

2.8 

16  22  37.520 

+  0.8081 

+  61  44  33.73 

8.2IZ 

a  Scorpii  {^Antares) 

1.2 

16  23  12.805 

3.6716 

-  26  12  28.73 

8.256 

P  Herculis 

2.8 

16  25  52.675 

+  2.5778 

-1-  21  42  3463 

8.024 

A  Draconis 

50 

16  28  10.979 

-  0.1311 

+  68  59  1 1. 14 

-7.800 

C  Ophiuchi 

2.8 

16  31  35798 

+  3-2999 

-  10  21  45.40 

7.523 

a  Trianguli  Australis 

2.2 

16  37  58.150 

6.3122 

-  68  50  31.69 

7.076 

17  Heruclis 

37 

16  39  25.950 

2.0542 

+  39    6  51.20 

6.995 

a  Camelopardalis  .  S.  P. 

4.4 

16  44    0.172 

5.93x5 

+113  49  44.27 

6.527 

jc  Ophiuchi 

3-4 

16  52  53.244 

+  2.8379 

+    9  31  55.24 

-5-795 

c  Ursae  Minoris 

45 

16  56  18.768 

—  6.3017 

+  82  12  12.96 

5.503 

d  Herculis 

5-3 

16  57  51.587 

+  2.21 16 

+  33  42  52.04 

5.368 

*     17  Ophiuchi 

2-5 

17    4  35.064 

3.4362 

-  15  36    0.08 

4.723 

a>  Herculis  (var.)    • 

33 

17  10    2.508 

2.7339 

•f  14  30  19.20 

4.309 

♦     ir  Herculis 

3-4 

17  II  31.776 

+  2.0894 

+  36  55  22.35 

-4.20X 

♦     0  Ophiuchi 

3-3 

17  15  48.340 

3.680  X 

-  24  53  56.28 

3.896 

b  Ophiuchi  {var.)  . 

4-4 

17  20  12.076 

3.6597 

-  24    4  56.87 

3.596 

*     9  Arae     .... 

3.8 

17  21  58.920 

5.4042 

-  60  35  59.79 

3.452 

Groombridge  966  S.  P. 

6.4 

17  26  13.595 

8.0076 

+105     I  23.15 

a.963 

P  Draconis 

30 

17  28     9.053 

+  1.3539 

+  52  22  33.33 

-2.778 

*        Groombridge  944  S.  P. 

6.4 

17  29  36.492 

18.7104 

+  94  51  12.39 

2.665 

a  Ophiuchi     . 

3.2 

17  30  14.746 

2.7832 

+  12  38     0.28 

2.833 

*      i  Herculis 

4.0 

17  36  36.971 

+  1.6970 

+  46    3  35.69 

2.043 

m  Draconis     . 

4-9 

17  37  32.623 

-  0.3528 

+  68  48  16.58 

1.638 

11  Herculis 

3-5 

17  42  30.358 

+  2.3467 

+  27  46  46.26 

-2.289 

^  Draconis     • 

4.8 

17  43  43.975 

—  1.0772 

+  72  II  54.01 

X.695 

♦     d  Herculis 

3-9 

17  52  47.307 

+  2.0354 

+  37  15  49.82 

0.6X2 

X  Draconis     • 

2.5 

17  54  15.639 

X.3918 

+  51  30    2.09 

0.532 

y*Sagittarii     . 

a-9 

17  59  19.151 

3.8517 

-  30  25  31.83 

-0.278 

*     0  Herculis 

3-9 

18     3  36.162 

+  2.3396 

+  28  44  54.30 

+0.3x8 

d  Ursae  Minoris 

4-4 

18    4  52.353 

-19.4850 

+  86  36  47.21 

0.478 

22  Camelop.  (H.)     .  S.  P. 

47 

18    7  42.756 

-t-  6.6165 

4-110  38  41.17 

0.793 

Ij^  Sagittarii     . 

41 

18    7  43.377 

3.5867 

-  21     5     7.18 

0.663 

71  Serpentis     • 

35 

18  16    4.997 

3.1025 

-    2  55  29.25 

0.731 

♦     X  Sagittarii     . 

2.9 

18  21  44.241 

+  3.7025 

-  25  28  40.37 

+X.676 

♦     X  Draconis     .        • 

3.8 

18  22  52.615 

-  1.0804 

4-  72   41    20.14 

X.624 

I  Aquilae 

4.0 

18  29  42.653 

+  3.2645 

-     8  18  53.67 

2.263 

♦     C  Pavonis 

4.2 

18  31  13.925 

7.0254 

-  71  30  50.55 

2.584 

a  Lyrae  ( Vega) 

0.2 

18  33  31.148 

2.0314 

•)-  38  41  22.00 

3.195 

fi  Lyrae  (var.) 

3.6 

18  46  21.066 

+  2.2144 

+  33  14  42.55 

+4.010 

e  Sagittarii     .         . 

33 

18  49    0.162 

+  3.7211 

-  26  25  20.29 

4.178 

50  Draconis 

56 

18  49  37.860 

-  1-9133 

+  75  18  53.65 

4.383 

51  Cephei(H.)         .S.P. 

53 

18  53  13.301 

+29.6635 

+  92  47  35.09 

4.652 

♦     Y  Lyras  .... 

.,^. : 

33 

18  55     9.945 

+  2.2445 

+  32  33     3.45 

+4.791 

*  Apparent  right  aacensiona  of  start  marked  with  an  asterisk  are  given  after  thoae  of  standard  stara. 
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FIXED  STARS.  1899. 


MEAN  PLACES  FOR  1899.0.     (January 

o<*.o— 0*  140,  Washington 

0 

Name  of  Star. 

Magni- 
tude. 

Right  Atcensioa. 

Annual 
Variation. 

Declination. 

Annual 
Variation.     ' 

c  Octantis 

5.6 

h     m        8 
18   58      3.613 

8 
+102.9178 

0        *       I* 
-   89    15   22.06 

4-  5.009 

C  Aquilae 

31 

19      0  46.077 

2.7569 

+   13   42   47.53 

5-151 

*      t  Lyrae   .... 

5-2 

19      3   41.897 

2.1413 

+  35  56  30.44 

5.5" 

*  25  Camelopardalis  .  S.  P. 

5-3 

19    9  51057 

X2.9II6 

+  97  23  37.28 

6.051 

d  Sagittarii     . 

50 

19  II  43-534 

3-5"7 

-  19     7  57.75 

6.155    ■ 

9  Draconis 

31 

19  12  31.994 

+  0.0273 

+  67  29     1.88 

4-  6.327    ■ 

*     B  L,yTX   ... 

44 

19  12  51.661 

+  2.0791 

+  37  57  13.03 

6.269 

r  Draconis 

45 

19  17  29.941 

—  1. 1226 

+  73  10    4-76 

6.760 

Piazzi  vii,  67       .  S.  P. 

57 

19  20  22.638 

+  6.2905 

-f-iii  19  40.66 

6.927 

^  Aquilae 

35 

19  20  24.355 

3.0251 

+    2  54  47.85 

6.969 

A  Ursae  Minoris 

6-5 

19  23  38.409 

-67.5578 

+  88  59     8.70 

4-  7.X65 

*     fi  Cygni  .         .        •         . 

31 

19  26  38.898 

+  2.4195 

+  27  44  50.60 

7.394 

*c  Aquilae 

50 

19  31  27.462 

3.2284 

•    7  15     7.31 

7.791 

♦    fi  Sagittae 

4-5 

19  36  30.775 

2.6955 

+  17  14  30.47 

8.168 

]r  Aquilae 

2.8 

19  41  27.480 

2.852X 

+  10  22     1. 18 

8.581    1 

*     d  Cygni  .... 

3.9 

19  41  49.134 

-»-  1.8761 

+•  44  53     2.52 

1 

4-  8.655 

a  Aquilae  {Aitair)   , 

0.9 

19  45  51-335 

2.9274 

+     8  36     5.02 

9.307 

*        Groombridge  1374  S.P. 

56 

19  48     6.485 

+  7.2684 

+105  48  44.17 

9.146 

«  Draconis      .         .         . 

3-9 

19  48  30.822 

—  0.1834 

+  70     0  38.56 

9.17X 

*     «  Pavonis 

41 

19  48  54-381 

+  7.0038 

-  73  10  3398 

9.175 

i9  Aquilae 

3-9 

19  50  21.125 

+  2.9469 

+    69  15.46 

4-  8.793 

*     ^^  Sagittae 

36 

19  54  15-933 

2.6678 

+  19  13     4.18 

9.627 

*     c  Sagittarii     • 

A                 *  1 

4-5 

19  56  26.926 

3-6955 

-  27  59  26.10 

9.772 

T  Aquilae 

5-7 

19  59  12.427 

2.9329 

+    6  59  33.88 

9-973   ! 

3  Ursae  Majoris  (H.)  S.P. 

5-5 

20     2  46.218 

6.0375 

4-IIX    13   43.22 

10.233 

*     0  Aquilae 

33 

20    6    5.594 

-f  3.0968 

-    I     7  16.42 

4-xa493 

♦  31  Cygni  .         ... 

39 

20  10  27.090 

•¥  X.8894 

+  46  26    5.53 

X0.810 

K  Cephei  (/r.) 

4-4 

20  12  17.574 

-   1.9390 

4-  77  24  26.43 

XO.97X 

tf'Capncomi  . 

3-7 

20  12  27.068 

+  3.33x3 

-  12  51  28.69 

10.954 

a  Pavonis 

3.1 

20  17  40.010 

4.7784 

-  57    3  30.95 

11.243 

r  Cygni  .... 

/^             *                 * 

83 

20  18  36.321 

+  2-X339 

+  39  55  59.54 

4-XX.394 

ir  Capricorn!  . 

51 

20  21  32.462 

3.4385 

-  18  S2  34-56 

xx»594 

«  Delphini 

4.0 

20  28  23.296 

+  2.8671 

+  10  57  33-96 

Xf.073  ' 

Groombridge  3341 

65 

20  30  26.651 

—  0.2263 

4-  72  II  22.32 

if.2x8 

*     a  Delphini 

3-9 

20  34  56.816 

+  2.7878 

+  15  33  20.18 

12.551 

♦    fi  Pavonis 

3-4 

20  35  51.666 

+  5.4630 

-  66  33  57.65 

4-X8.588 

a  Cygni  .... 

14 

20  37  59-339 

2.0446 

+  44  55    9.21 

»«-745 

♦    ^  Capricomi  . 

43 

20  40    6.985 

3.559t 

-  25  38     2.12 

xa.735 

*     «  Cygni  .... 

A                                        9  • 

3.6 

20  42     7.489 

2.4281 

+  33  35  30.23 

X3.366  1 

)ei  Aquani 

4.8 

20  47  12.409 

•f  3-2390 

-    9  21  44.90 

13.322  ! 

12  Year  Catalogue,  1879  . 

53 

20  52  10.566 

-  2.5792 

4-  80  lo  24.86 

4-X3.657 

V  Cygni  .... 

41 

20  53  24.443 

+  2.2345 

4-  40  46  41.46 

X3-747 

«i*  Ursae  Majoris      .  8.  P. 

^     1   ^^              • 

50 

21     I  30.645 

5.3421 

4-1 12   27    18.97 

X4.328 

61*  Cygni  .... 

54 

21     2  22.113 

2.6836 

-»•  38  15     9.05 

•  17.560 

C  Cygni  .... 

3-3 

21     8  38.194 

2.5500 

4-   29   48   44.77 

X4.636 

♦     r  Cygni .... 

3-8 

21  10  45.572 

+  2.3939 

4-  37  36  51.22 

+X5-285  1 

a  Cephei 

2.6 

21  16  10.183 

1.4359 

+  62     9  27.08 

15.186  1 

X  Pegasi 

4-3 

21   17  24.883 

2.7724 

4-    19    22    19.98 

X5.265 

♦     C  Capricomi  . 

3-8 

21  20  54.128 

3.4329 

-   22    50   56.41 

15.414 

I  Draconis  (H.)      .S.P. 

1 

4-5 

21  22  42.403 

4-  8.9246 

4-  98    13    37-51 

4- 15.530  ' 

1 

*  Apparent  right  a8cen8ion8  of  stara  marked  with  an  asterisk  are  given  after  those  of  standard  start. 


FIXED  STARS,  1899. 


301 


MEAN  PLACES  FOR  1899.0. 

(January 

o*.o— 0^.140,  Washington 

1 

Name  of  Star. 

Manii- 
tude. 

Right  Ascention. 

Annual 
Variatioa 

Declination. 

Annual 
Variatioa 

b 

m        8 

a 

•          t         n 

0t 

d  Ursae  Majoris      .  S.  P. 

4.8 

21 

25    33255 

+  5.3848 

+  109   43    32.96 

4-15.608 

fi  Aquarii 

a.9 

21 

26    14.553 

3. 161 1 

-    6    0  56.33 

15.689 

/9  Cephei  (/r.) 

3-4 

21 

27   21.436 

0.7908 

+  70    7     1.91 

15.763 

?  Aquarii 

4-8 

21 

32   22.570 

3.1971 

-    8  18  26.20 

15.998 

*  74  Cygni  .... 

50 

2Z 

32   54.028 

2.4022 

+  39  57  34-21 

16.072 

*     Jl^Octantis      .        . 

54 

21 

35  25.857 

+  9.6824 

-  83  II     1.44 

4-16.116 

*     C  Chamaeleontia     .S.P. 

52 

21 

36  52.182 

-   Z.590Z 

-  99  30  44.50 

16.273 

t  Pegasi 

2-4 

21 

39  13.545 

+  2.9467 

4-    9  24  42.59 

16.380 

XI  Cephei 

4.8 

21 

40  26.729 

0.8982 

4-  70  50  46.93 

16.546 

*    *■  Cygni  .... 

4-5 

21 

43     3.703 

2.2140 

+  48  50  31.72 

Z6.560 

fk  Capricomi  . 

52 

21 

47  47.407 

+  3.«749 

-  14     I  38.44 

4-16.805 

♦  16  Pegasi 

51 

21 

48  27.973 

2.7284 

+  25  26  59.40 

16.840 

79  Draconis     .        . 

6.6 

21 

51  36.178 

0.7247 

+  73  13  28.20 

Z7.018 

a  Aquarii        .        . 

30 

22 

0  35.791 

3.0823 

-    0  48  38.24 

17.378 

a  Gruis  .... 

1-9 

22 

I  52.125 

3.80x7 

-  47  27    0.34 

17.274 

♦    %  Pegasi 

4-3 

22 

5  30.080 

+  2.6609 

+  32  40  57.66 

+17.598 

32  Ursae  Majoris      •  S.  P. 

57 

22 

10  42.181 

4.4099 

+114  23  16.73 

17.840 

0  Aquarii 

4-4 

22 

II  30.270 

3.1684 

-    8  17  10.65 

17.822 

*     0  Octantis      .        . 

6.3 

22 

12  21.958 

Z2.8470 

-  86  28  50.76 

17.973 

♦     X  Aquarii        ,        , 

40 

22 

16  26.366 

3.1004 

-    I  53  46.90 

18.058 

%  Aquarii        ... 

4-6 

22 

20    7.159 

+  3.0645 

4.    0  51  53.27 

+18.173 

♦     c  Aquarii        ... 

49 

22 

25  18.116 

3.1774 

-  II  II  41.35 

Z8.336 

9  Draconis  (HO      .  S.  P. 

50 

22 

26  31.505 

5.2366 

4-103  46    0.58 

Z8.424 

*  •  a  Lacertae 

3-9 

22 

27    7.741 

2.4638 

+  49  45  46.99 

Z8.428 

17  Aquarii        .        . 

42 

22 

30    9.983 

3.0833 

-    0  38  17.30 

18.474 

326  Cephei  (B.) 

57 

22 

30  30.217 

4-  1.0742 

4.  75  42  21.14 

+18.534 

♦  10  Lacertae      .        . 

50 

22 

34  43.720 

2.6879 

4-  38  31  28.34 

Z8.682 

♦    /9  Octantis      . 

4-4 

22 

35  44.551 

6.4225 

-  81  54  39.04 

18.715 

C  Pegasi          .        . 

35 

22'  '36   25.486 

2.9912 

+  10  18  14.64 

X8.721 

♦     X  Pegasi 

41 

22 

41  39.928 

2.8860 

4-  23     2     2.75 

18.888 

f  Cephei 

3.6 

22 

46    4.908 

'4-  2.1240 

4-  65   40      8.58 

4-18.886 

X  Aquarii 

3.8 

22 

47  20.763 

3.1322 

-87      1.36 

Z9.088 

♦         Groombr.  1706    .  S,  P. 

6-3 

22 

51  52.927 

4.9395 

4-IOI    41    19.27 

19.202 

a  Pis.  Aust.  (Famalhaut). 

1-3 

22 

52    4.196 

3.3228 

-  30    9  27.31 

19.007 

♦     0  Andromedae 

3.8 

22 

57  16.354 

2.7517 

+  41  46  58.64 

19-297 

a  Ursae  Majoris      .  S.  P. 

2.0 

22 

57  29.831 

+  3.7398 

4.II7  42  13.35 

+19-377 

a  Pegasi  (Markab) . 

a.5 

22 

59  43.762 

2.9856 

4-    14    39   42.20 

19-312 

*     ^  Aquarii 

4-3 

23 

9    5.536 

3.1084 

-    6  35  36.42 

19.367 

0  Cephei 

51 

23 

14  28.681 

2.4479 

+  67  33  32.28 

Z9.676 

♦      T  Pegasi 

4.6 

23 

15  38.220 

2.9646 

4-  23  II  14.31 

Z9.663 

6  Piscium       . 

4-3 

23 

22  50.653 

+  3.0414 

+     5  49  26.43 

+19.733 

I  Draconis      .         .S.P. 

4.0 

23 

25  24.540 

3.6109 

-fiio    6  41.44 

19.845 

*     X  Andromedas 

3-8 

23 

32  37.178 

2.9248 

+  45  54  38.26 

19.477 

t  Piscium       •         . 

4-3 

23 

34  45.313 

3.0844 

+    54  43.76 

Z9.488  , 

/  Cephei         .        . 

3-5 

23 

35  ".737 

2.4225 

4-  77     4    6.66 

20.078  1 

♦      /^Aquarii 

5-2 

23 

38  57.849 

+  3.1160 

-  18  50  14.80 

+19.963  1 

♦      8  Sculptoris    . 

4.6 

23 

43  39.963 

3.1310 

-  28  41   19.20 

19.859 

♦     ^  Octantis 

52 

23 

46  10.423 

3.6583 

-  82  34  48.64 

Z9.996 

Groombridge  4163 

6.6 

23 

49  55.037 

2.8738 

+  73  50  53.58 

20.024 

ctf  Piscium 

4-2 

23 

54     7.479 

3.0789 

4-     6  i8  14.81 

19-931 

♦   33  Piscium 

47 

24 

0     9-949 

+  3.0707 

-    6  16  20.82 

4-20.147 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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JANUARY,  1899. 


Mean 
Solar 
Date. 


Jan. 

0.3 
1.3 
2.3 
3-3 

4.3 
5.3 
6.3 
7.3 

8.3 

9-3 
X0.2 

IX.2 
12.2 

13-2 

Z4.2 
15.2 

16.2 
17.2 
18.2 
19.2 

20.2 
21.2 
22.2 
23.2 

24.2 
25.2 
26.2 
27.2 

28.2 
29.2 
30.2 
31.2 
32.2 


CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


a  Ursae  Minoris. 
(Polaris.) 


Right 
Ascen- 
sion. 


h  m 
I    21 

B 
86.71 

85.66 

84.63' 

83.64 

82.7X 
81.82 
80.97 
80.13 

79.28 

78.39 
77.46 

76.47 

75-42 

74-34 
73.25 
72.17 

71.13 
70.12 

69.17 

68.27 

67.40 
66.53 
65.64 
64.73 

63.75 
62.73 

61.69 

60.60 

59.50 
58.44 

57.42 
56.47 

55.58 


Declina- 
tion 
North, 


+8846 


34.8 
34-9 
35.0 
35.1 

35-1 
35-2 

35.2 

35.3 

35.4 
35.5 
35.6 

35.7 

35.8 
35.8 
35.9 
35.9 

35-9 
35.9 
35.8 
35.8 

35.8 
35.8 
35.8 
35.7 

35-7 
35.7 
35.7 
35.7 

35.6 
35-5 
35-4 
35.3 
35-1 


Mean 
Solar 
Date. 


Jan. 

0.5 

^•5 
2.5 
3.5 

4-5 
5.5 

6.5 

7-5 

8.5 

9.5 
10.5 

11.5 

12.5 

13.5 

14.5 

15.5 

16.5 

17.5 
18.5 

195 

20.4 
21.4 
22.4 

23.4 

24.4 

25.4 
26.4 

27.4 

28.4 

29.4 
30.4 

31.4 
32.4 


5Z  Cephei  (Hbv.) 


Right 
Ascen- 
sion. 


h      m 

6  53 

B 
51.89 

51.97 
52.03 
52.06 

52. 1 Z 

52.14 
52.2Z 

52.30 

52.39 
52.49 
52.60 
52.68 

52.74 
52.77 

52.76 
52.73 , 

52.66 
52.58 
52.50 
52.42 

52.36 
52.32 
52.27 
52.25 

52.20 

52.15 
52.06 

51-93 

51.78 
5x.6z 

51.41 
51.19 
50.98 


Declina- 
tion 
North. 


+8712 


22.9 
23.2 
23.6 

239 

24.2 

24.5 
24.7 

25.0 

25.3 
25.6 

259 
26.2 

26.6 
26.9 

27-3 
27.6 

27.9 

28.2 
28.5 
28.8 

29.  z 

29.4 

29.6 

29.9 

30.2 

30.5 
30.9 

31.2 

31-5 
31.9 

32.2 

32.4 
32.7 


Mean 
Solar 
Date. 


Jan. 

0.9 

1-9 
2.9 
3-9 

4.9 

5.9 
6.9 

7.9 

8.9 

9.9 
Z0.9 

ZZ.9 

Z2.9 

13.9 
14.9 
15.9 

Z6.9 
Z7.9 
Z8.9 

19.9 

20.9 
2X.9 
22.9 

23.9 

24-9 
25.9 

26.9 
27.9 

28.9 

29.9 
30.9 
31.9 
32.9 


(^  Ursae  Minoris. 


Right 
Ascen- 
sion. 


h 
18 


m 


B 
22.78 

22.8Z 

22.84 

22.89 

22.95 
22.98 
23.OZ 
2303 

23.06 
23.08 
23.ZO 

23.15 

23.23 
2332 

23-43 
23.57 

23.72 
23.86 
24.02 
24.  z6 

24.29 
24.42 

24-54 
24.67 

24. 8  z 
24.96 

25.14 
25-35 

25.57 
25.80 

26.05 

26.30 

26.52 


Declina- 
tion 
North, 


+8636 


43-1 

42.7 

42.4 
42.  z 

4Z.8 
41-5 

4Z.2 

40.9 

40.6 

40.3 

39-9 
39.6 

39.2 

38.9 
38.5 

38.2 

37-9 
37.6 

37.3 
37-0 

36.8 

36.5 
36.2 

35.9 

35-6 
35-3 
35-0 

34.7 


Mean 
Solar 
Date. 


Jan. 


0.0 
z.o 
2.0 
3.0 

4.0 
5-0 
6.0 

7.0 

8.0 

9.0 

Z0.0 

zz.o 

Z2.0 
Z3.O 

13.9 
14.9 

15.9 
Z6.9 

17.9 
Z8.9 

19.9 
20.9 

2Z.9 

22.9 

23.9 
24.9 

259 
26*9 


A  Ursae  Minoris. 


Right 
Ascen- 
sion. 


34.4 

27.9 

34.1 

28.9 

33.8 

29.9 

33.6 

30.9 

33-3 

31.9 

h      m 
19   21 

s 
58.13 
57.71 
57.39 
57- M 

56.92 
56.69 

56.45 
56.19 

55.88 

55.53 
55.17 
54-81 

54.50 

54-25 
54.09 
54-01 

54-oz 
54.06 

54-17 
54-29 

54.39 
54-46 
54.52 
54.54 

54-55 
54-58 
54.68 
54.84 

55.06 

55.37 

55.75 

56.19 
56.63 


Declina- 
tion 
North.      \ 


+8859 


14.3  ! 
Z4.0 

Z3.6 
13.3 

X3.0 
Z2.7 
Z2.4 

Z2.2 

ZZ.9 

ZZ.6 

".3 
zz.o 

X0.6 
Z0.3 

9.9 
9.6 

9.2 

8.9 
8.6 

8.3 

8.0 

7.7 
7.4 
7.x 

6.8 
6.5  I 

6.2    I 

5.8 


5.5 

5.1 

4.8 

4-5 
4.2 
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CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 

Solar 

I  Date. 


Feb. 

X.2 
2.2 

3-2 
4-2 

52 
6.2 

7-2 
8.2 

9.2 
I0.2 
II.2 
Z2.2 

13.2 
14.2 

I5.I 

z6.z 

17.X 
18.Z 
19.1 
20.  z 

21.Z 
22.1 
23.1 
24.1 

25.1 
26.1 
27.  z 
28.1 

29.  z 


a  Ursae  Minoris. 
(Fo/aris,) 


Right 
Ascen- 
sion. 


h      m 
I    21 

B 
55.58 

54-74 
53.92 
53.12 

52.32 

51-47 
50.57 
49.63 


Declina- 
tion 
Nortk. 


44.89 
44.06 
43.30 
42.59 

41.91 
41. 2Z 
40.52 

39.79 
39.OZ 

38.  Z9 

37.35 
36.51 

3569 
34.92 

34-21 
33.58 

33.02 


+8846 


35.x 
35.0 
34.9 
34.8 

34-7 
34-7 
34-6 
34.5 


48.67 

34.4 

47.67 

34.2 

46.71 

34.1 

45.77 

33-9 

33.7 
33.5 
33.3 
33.1 

33.0 
32.8 
32.6 

32.4 
32.3 

32.1 

31-9 
31.7 

31.4 
31.2 

30.9 
30.6 

30.4 


Mean 

Solar 
Data. 


5z  Cephei  (Hbv.) 


Feb. 


x-4 
2.4 
3.4 
4-4 

5.4 
6.4 

7-4 
8.4 

9.4 
za4 

ZZ.4 

Z2.4 

13.4 
Z4.4 

15.4 
X6.4 

17.4 
Z8.4 
19.4 
20.4 

2Z.4 
22.4 

23.4 
24.3 

253 
26.3 

27.3 
28.3 

29.3 


Right 
Ascen- 
sion. 


h      m 

6  53 

B 
50.98 

50.80 

50.63 

50.48 

50.33 
50.20 

50.06 

49.88 

49.69 

49.47 
49.21 

48.93 

48.63 

48.31 
48.00 

47.72 

47.43 
47.18 

46-93 
46.67 

46.40 
46.  Z2 
45.80 
45.46 

45.09 
44.71 
44-30 
43-90 

43.52 


Declina- 
tion 
North, 


+87  12 


32.7 
33.0 
33.2 
33.4 

33-7 
33-9 
34-2 
34.5 

34.8 
35-1 
35.4 
35.7 

35.9 
36.2 

36.4 
36.6 

36.8 
37.0 
37.2 
37.4 

37.6 
37.8 
38.  z 
38.3 

38.6 
38.8 
39-0 
39.1 

39.2 


Mean 
Solar 
Date. 


6  Ursae  Minoris. 


Feb. 


1.9 
2.9 

3-9 
4.9 

5.9 
6.9 

7.9 
8.9 

9-9 
Z0.9 

11.9 

12.9 

13.9 
14.9 
15.9 
16.8 

X7.8 
z8.8 
Z9.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 
28.8 

29.8 


Right 
Ascen- 
sion. 


h      m 
18      4. 


s 
26.52 
26.74 

26.95 
27.17 

27.36 

27.58 
27.79 
28.OX 

28.27 
28.54 
28.84 

29.15 

29-44 

29.75 
30.06 

30.35 

30.63 
30.90 

31.17 
31.46 

31.74 
32.06 

32.39 
32.75 

33.10 
33-46 
3384 
34-20 

34-54 


Declina- 
tion 
North, 


+8636 


33.3 
33.1 
32.9 
32.7 

32.4 
32.2 
31.9 
31.7 

31.4 
3Z.Z 

30.9 
30.7 

30.5 

30.3 
30.1 

30.0 

29.8 

29-7 
29.5 
29.3 

29.  z 

28.9 
28.7 
28.6 

28.4 
28.2 
28.1 
28.  z 

28.0 


Mean 

Solar 
Date. 


A  Ursae  Minoris. 


Feb. 

1.9 
2.9 

3.9 
4-9 

5.9 
6.9 

7.9 
8.9 

9.9 
Z0.9 
ZZ.9 
Z2.9 

Z3.9 
Z4.9 

15.9 
Z6.9 

Z7.9 
18.9 

19.9 
20.9 

2Z.9 
22.9 

23.9 
24.9 

25.9 
26.9 

27.9 
28.9 

29.9 


Right 
Ascen- 
sion. 


h      m 
19   21 

B 
57.08 

57.49 

57.87 
58.19 

58.51 
58.82 

59.14 
59.52 

59.98 
60.5Z 
61.14 
61.83 

62.57 

63.31 
64.05 

64.77 
65.46 

66.  Z2 
66.74 

67.38 

68.06 
68.78 

69-57 
70.44 

71.37 
72.35 
73.36 

74-37 
75-35 


Declina- 
tion 
North. 


+8858 

m 

63.9 
63.6 

63.4 

63.  z 

62.8 

62.5 
62.2 
6Z.9 

6z.6 
6Z.3 
6z.o 
60.7 

60.4 
60.  z 
59-9 
59.7 

59.4 
59.2 
59.0 
58.8 

58.5 
58.2 
57.9 
57.7 

57-4 
57-2 
57.0 
56.8 

56.6 
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CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Mar. 

X.I 
2.1 

3-1 
4-x 

5.x 
6.Z 

7-1 
8.1 

9.1 

XO.I 
ZZ.I 

za.i 

13.1 
14.1 

15-1 
z6.x 

17.1 
18.Z 
19.  X 
20.1 

21. X 
22.0 

23.0 
24.0 

25.0 
26.0 
27.0 
28.0 

29.0 
30.0 
31.0 
32.0 


aUrsae  Minoris. 
{FoiaHs.) 


Right 

Ascen" 

sion. 


h  m 
I    21 

33-02 

32.49 
32.00 

31.51 

31.01 
30.48 
29.89 
29.28 

28.66 
28.05 
27.46 
26.95 

26.50 

26.  IX 

25.79 
25.51 

25.26 

24.99 
24.71 
24.38 

24.02 

23.64 
2325 

22.87 

22-55 

22.29 
22.10 
21.98 

21.93 

21.91 
21.90 
21.91 


Declina- 
tion 
North, 


+8846 


30.4 
30.x 
29.9 
29.6 

29.4 
29.2 

29.0 

28.8 

28.5 
28.3 

a8.o 
27.7 

27.4 
27.0 
26.7 
26.4 

26.1 
25.9 
25.6 

25-3 

25.1 
24.8 
24.5 
24.2 

23.8 

235 
23.1 
22.8 

22.5 
22.2 
21.9 
21.6 


51  Cephei  (Hsv.) 


Mean 
Solar 
Date. 


Mar. 

1-3 
2-3 
3-3 
4-3 

5.3 
6.3 
7-3 
8.3 

9-3 
xa3 

X1.3 
12.3 

13-3 
14.3 

15-3 
X6.3 

17-3 
X8.3 

19.3 
20.3 

21-3 

22.3 
23-3 
24-3 

25-3 
26.3 

27-3 
28.3 

29-3 
30.3 

31-3 
32.2 


Right 
Ascen- 
sion. 


h      m 

6  53 

B 
43-52 

43-15 
42.81 

42.50 

42.17 
41.87 

41.55 
41.21 

40.84 
40.43 
40.01 

39.57 

39.12 
38.67 
38.24 
37-82 

37-44 
37.06 

36.70 

36.32 

35-94 
35-53 
35-10 

34.64 

34- 17 
3369 
33.21 
32.75 

32.29 

31.88 

31-49 
31.11 


Declina- 
tion 
North. 


+8712 


39.2 
39-4 
39-5 
39-6 

39.8 

39.9 
40.1 

40.2 

40.4 
40.6 
40.7 
40.8 

40.9 
41.0 

41. 1 


Mean 

Solar 
Date. 


Mar. 

X.8 
2.8 

3-8 
4.8 

5.8 
6.8 

7.8 
8.8 

9.8 
10.8 
1 1.8 

12.8 

13.8 
14.8 
X5.8 


dUrsaB  Minoris. 


Right 
Ascen- 
sion. 


4I.I 

16.8 

4X.2 

X7.8 

41.2 

18.8 

41-3 

X9.8 

41.4 

20.8 

41-5 

21.8 

41.5 

22.7 

41.6 

23.7 

41.7 

24.7 

41. 8 

25.7 

41.8 

26.7 

4X.8 

27.7 

41.8 

28.7 

41.8 

29.7 

41.8 

30.7 

41-7 

31.7 

41-7 

32.7 

h      m 
18      4 

B 

34-54 
34.86 

35.19 
35.51 

35.80 
36.11 

36.44 
36.77 

37.12 

37-51 
37.90 
38.29 

38.67 

39.05 
39.42 
39-77 

40.10 

40.45 

40.77 
41. IX 

41.45 
41.83 
42.21 

42-59 

42.99 
43-38 
43-78 
44'M 

44-49 
44-83 
45-15 
45-47 


Declina- 
tion 
North. 


+  8636 

m 
28.0 

27.9 
27.8 
27.8 

27.7 
27.6 
27.4 
27.3 

27.2 
27.x 
27.0 
27.0 

27.0 
27.0 
27.0 
27.0 

27.0 
27.0 
27.0 
27.0 

27.0 
26.9 
26.9 
26.9 

26.9 
27.0 
27.1 
27.2 

27.3 

27.4 

27-5 
27.6 


Mean 
Solar 
Date. 


Mar. 


1-9 
2.9 

3.9 
4.9 

5-9 
6.9 
7-9 
8.9 

9.8 
10.8 
11.8 

12.8 

13.8 
14.8 
15.8 

16.8 

17.8 

z8.8 
19.8 
20.8 

21.8 

22.8 
23.8 

24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 
31.8 
32.8 


A  Ursae  Minoris. 


I 


Right 
Ascen- 
sion. 


h      m 
19   22 

a' 

15-35 
16.29 

17.17 

18.02 

18.83 
X9.66 
20.52 
21.42 

22.41 

23.47 
24.59 
25.76 

26.94 
28.13 
29.26 

30.37 

31.42 
32.44 
33.45 
34.46 

35.53 
36.62 
37.80 
39-02 

40.30 

41.59 
42.90 

44-17 

45-37 
46.54 

47-63 
48.69 


Declina- 
tion 
North. 


+  8858 

m 
56.6 

56.5 
56.3 
56.1 

56.0 

55.8 
55.6 

55-4 

55-2 

55.0 

54-8 
54.6 

54-5 
54-4 
54-3 
54.2 

54- X 
54.0 

53-9 
53-8 

53-7 
53.6 

53-4 
53-3 

53-2 
53-2 
53-1 
531 

53-1 
531 
531 
53  1 


I 


APRIL,  1899. 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 
Date. 

1 
1 

a  Urs»  Minoris. 
{Fo/aris.) 

Mean 
Solar 
Date. 

51  Ceph 

• 

ei  CHev.) 

Mean 
Solar 
Date. 

<)Ursae  Minoris. 

Mean 
Solar 
Date. 

A  Ursae  Minoris. 

r 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Apr. 

1 

h      m 
I    21 

0       > 
+8846 

Apz 

h      m 

6  53 

e 

+  87  12 

Apr. 

h      m 
18      4 

+86  36 

Apr. 

h      m 
19   22 

+88  58 

1 

I.O 

B 
21.91 

21.6 

Z.2 

B 
3i.II 

41-7 

1-7 

> 
45-47 

27.6 

Z.8 

9 
48.69 

53-1 

2.0 

21.88 

21.3 

2.2 

30.76 

41-7 

2.7 

45.77 

27.6 

2.8 

49.71 

53.0 

3.0 

21.82 

21.0 

3.i 

30.40 

41-7 

3.7 

46.08 

27.7 

3.8 

50.75 

530 

4.0 

21.73 

20.7 

4-2 

30.02 

41-7 

4-7 

46.41 

27.7 

4.8 

51.81 

53.0 

50 

21.62 

20.5 

5-2 

29.61 

41-7 

5.7 

46.75 

27.8 

5.8 

52.95 

52.9 

6.0 

21.50 

20.1 

6.2 

29.19 

41-7 

6.7 

47.10 

27.9 

6.8 

54-13 

52.9  ' 

7.0 

21.42 

19.8 

7.2 

28.74 

41-7 

7-7 

47.47 

28.0 

7.8 

55.39 

52.9 

8.0 

21.39 

19-5 

8.2 

28.28 

41.6 

8.7 

47.85 

28.1 

8.8 

56.68 

52.9 

9.0 

2Z.41 

19. 1 

9.2 

27.81 

41.6 

9.7 

48.21 

28.2 

9.8 

57-98 

52.9  1 

10.0 

21.52 

18.8 

10.2 

27-35 

41.5 

10.7 

48.56 

28.4 

10.8 

5929 

52.9 

10.9 

21.68 

18.5 

II.2 

26.90 

41-4 

11.7 

48.90 

28.6 

I  z.8 

60.56 

53.0 

'    II.9 

21.91 

18.Z 

12.2 

26.47 

41.3 

12.7 

49.22 

28.7 

Z2.8 

61.75 

53.1 

.   13-9 

22.16 

17.8 

13.2 

26.07 

41.2 

13.7 

49.52 

28.9 

13.8 

62.9Z 

53-2 

139 

22.41 

17.5 

Z4.2 

25.70 

41.1 

14-7 

49.81 

29.  Z 

Z4.8 

64.02 

53.2 

14.9 

22.66 

17.2 

15.2 

2534 

41.0 

15.7 

50.09 

29.2 

15.8 

65.08 

53.3 

15.9 

22.88 

17.0 

16.2 

24.98 

40.9 

16.7 

50.37 

29.4 

z6.8 

'     66.12 

53-4 

16.9 

23.05 

16.7 

17.2 

24.63 

40.8 

17.7 

50.66 

29-5 

17.7 

67.17 

53-4 

17.9 

23.19 

16.4 

18.2 

24.26 

40.7 

18.7 

50.96 

29.7 

18.7 

68.29 

53.4 

18.9 

23.31 

16. 1 

19.2 

23.86 

40.6 

19.7 

51.28 

29.8 

19.7 

69.44 

53.5 

1   199 

1 

23.46 

15.8 

20.2 

23.45 

40.6 

20.7 

51.61 

30.0 

20.7 

70.64 

53.5 

20.9 

2362 

15.5 

21.2 

23.OZ 

40.5 

21.7 

51-94 

30.1 

21.7 

71.87 

53.6 

21.9 

23.84 

15.2 

22.2 

22.57 

40.4 

22.7 

52.26 

30.3 

22.7 

73.14 

53.7 

22.9 

24.14 

14.8 

23.2 

22.14 

40.2 

23-7 

52.58 

30.5 

23.7 

7440 

53.8 

239 

24.52 

14.5 

24.2 

21.70 

40.1 

24.7 

52.89 

30.8 

24.7 

75.62 

53-9 

24.9 

2497 

14.2 

25.2 

21.30 

39-9 

25.7 

53.16 

31.0 

25.7 

76.80 

54-1 

25.9 

2545 

13.9 

26.2 

20.94 

39.7 

26.7 

53.42 

31.3 

26.7 

77.88 

54.2 

26.9 

25-96 

13-6 

27.2 

20.61 

39.5 

27.7 

53.66 

31-5 

27.7 

78.91 

54-4 

i  27.9 

26.47 

13-3 

28.2 

20.28 

39.3 

28.7 

53.90 

31*8 

28.7 

79.88 

54.6 

28.9 

26.96 

I3-I 

29.2 

19.99 

39-1 

29.6 

54-" 

32.0 

29.7 

80.80 

54-7 

29.9 

27.42 

12.8 

30.2 

19.71 

39.0 

30.6 

54-33 

32.2 

30.7 

8Z.7Z 

54.9 

30-9 

27.85 

12.6 

31.2 

19.41 

38.8 

31.6 

54.55 

32-4 

31.7 

82.64 

55.0 

1  31-9 

28.23 

12.4 

20 
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CIRCUMPOLAR  STARS. 

1 
1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae  Minoris. 
(Fo/aris.) 

1 

51  Cepfa 

ici  (Hev.) 

d  Urse  Minoris. 

A  Ursae  Minoris. 

Mean 

Solar 

,  Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

RiRht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

h      m 

0           r 

h      m 

u             • 

h      m 

• 

b      m 

• 

May 

I    21 

+  8846 

May 

6  53 

+  87  12 

May 

18   4 

+  8636 

May 

19  23 

+  88    58    ; 

1.9 

B 
28.23 

12.4 

1.2 

B 
19.41 

n 
38.8 

1.6 

B 

54-55 

n 
32.4 

1-7 

s 
22.64 

55.0       1 

2.9 

28.62 

I2.I 

2.2 

19. 1 1 

38.7 

2.6 

54.78 

32.6 

2.7 

23-59 

55.1 

j      3-9 

29.00 

11.8 

3-2 

18.78 

38.5 

3-6 

55-03 

32.8 

3.7 

24.60 

55.2 

4-9 

29.45 

II. 6 

4-2 

18.44 

38.4 

4.6 

55-28 

33-0 

4.7 

25.66 

55.4 

5.9 

29-93 

II-3 

5-2 

18.07 

38.2 

5.6 

55-55 

33.3 

5-7 

26.77 

55.5 

6.9 

30.49 

II. 0 

6.2 

17.70 

38.0 

6.6 

55.80 

33-6 

6.7 

27.88 

55.6 

7-9 

31. II 

10.7 

7-1 

17-34 

37.8 

7.6 

56.04 

33-8 

7-7 

28.98 

55.8       . 

;     8.9 

31.80 

10.4 

8.x 

16.99 

37-6 

8.6 

56.27 

34-1 

8.6 

30.05 

56.1 

1 

9-9 

32.53 

10.2 

9.1 

16.66 

37-3 

9.6 

56.49 

34-4 

9-6 

31.06 

56.3 : 

10.9 

3325 

9.9 

10. 1 

16.36 

371 

10.6 

56.66 

34-7 

10.6 

32.01 

56.5  1 

it.9 

33-97 

9.7 

II. I 

16.09 

36.8 

11.6 

56.83 

35.0 

11.6  1 

32.88 

56.7  ; 

12.9 

34-65 

9-5 

12.1 

15.86 

36.6 

12.6 

56.99 

35-3 

12.6 

33-70 

56.9 

13.9 

3532 

9-3 

13.1 

15.62 

363 

13.6 

57-15 

35-6 

13.6 

34-46 

57.2   1 

;  14.9 

35-92 

9.1 

14. 1 

15.40 

36.1 

14.6 

57-31 

35-8 

14.6 

35-25 

57.4  ; 

15.9 

36.48 

8.9 

15.1 

15.16 

35-9 

15.6 

57.46 

36.1 

15.6 

36.04 

57.6 

16.9 

37.06 

•8.7 

16. 1 

14.91 

35-7 

16.6 

57.64 

36.4 

16.6 

36.88 

57.7 

17.9 

37.66 

8-4 

17.1 

14.64 

35  5 

17.6 

57-81 

36.6 

17.6 

37-75 

57-9 

18.9 

38.29 

8.2 

18.1 

14-35 

35-3 

18.6 

58.01 

36.9 

18.6 

38.67 

58.1 

19.9 

39-00 

7-9 

19. 1 

14.06 

35-0 

19.6 

58.20 

37-2 

19.6 

39-60 

58-3 

,  20.9 

1 

39-75 

7-7 

20.1 

13.76 

34.8 

20.6 

58-38 

37.5 

20.6 

40.53 

58.6 

21.9 

40.58 

7-4 

21. 1 

13-47 

34-5 

21.6 

58.55 

37.8 

21.6 

41.44 

58.8 

22.9 

41-45 

7.2 

22.1 

13.21 

34-2 

22.6 

58.69 

38.2 

22.6 

42.29 

59.1 

23.9 

42.36 

7.0 

23.1 

12.99 

33-9 

23.6 

58.79 

38.5 

23.6 

43.06 

59.4 

24.9 

43-27 

6.9 

24.1 

12.78 

33-6 

24.6 

58.89 

38.8 

24.6 

4376 

59.7 

25.9 

44-17 

6.7 

25.1 

12.63 

33-3 

25.6 

58.98 

39.2 

25.6 

44-38 

60.0 

26.9 

45-03 

6.6 

26.1 

12.49 

33.0 

26.6 

59.05 

39-5 

26.6 

44-94 

6a3 

27.9 

45-84 

6.5 

27.1 

12.36 

32.7 

27.6 

59.11 

39-8 

27.6 

45-46 

60,5  i 

28.9 

46.62 

6.3 

28.1 

12.24 

32-5 

28.6 

59-17 

40.1 

28.6 

45.98 

6a8 

29.9 

47-37 

6.2 

29.1 

12.11 

32.2 

29.6 

59-25 

40.3 

29.6 

46.53 

61.0 

30.9 

48.12 

6.0 

30.1 

X1.97 

32.0 

30.6 

59-33 

40.6 

30.6 

47.12 

61.3  1 

31.9 

48.90 

5-9 

31-1 

11.80 

31.8 

31-6 

59.41 

40.9 

31.6 

47-73 

61.5 

32.9 

i 

49-70 

5.7 

32.1 

ii.6z 

31-5 

32.6 

59-51 

41.2 

32.6 

48.41 

61.8 

1 

JUNE,  1899. 
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CIRCUMPOLAR  STAR& 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 
Date. 

t 

a  Ursae  Minor  is. 
(Fo/aris.) 

Mean 
Solar 
Date. 

51  Cephei  fHsv.) 

Mean 
Solar 
Date. 

6  Ursae  Minoris. 

Mean 
Solar 
Date. 

A  Ursae  Mtnoria. 

RiRht 
Ascen- 
sion. 

Declina- 
tion 
Nifrth, 

Right 
Ascen- 
sion. 

Declina- 

tion 
North, 

Right 

Ascen* 

sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Jane 

b      m 
I    21 

+  8846 

June 

h      m 

0       * 

+87  la 

June 

h      m 
18      4 

+86  36 

June 

h      m 

19  33 

+88  59 

1.9 

B 
49.70 

m 

5-7 

Z.I 

B 
II.61 

n 
31-5 

1.6 

8 

59-51 

m 

4X.2 

1.6 

s 
48.41 

m 

1.8 

2.9 

50.58 

5-6 

2.Z 

XI. 42 

31-2 

2.6 

59.61 

41-5 

2.6 

49.08 

2.0 

3.8 

51-52 

5-4 

3.1 

11.24 

30.9 

3.5 

59.70 

41.9 

3-6 

49.76 

2.3 

4.8 

52.51 

5-2 

4-1 

11.07 

30.6 

4-5 

59.76 

42.2 

4.6 

50.40 

2.6 

5.8 

53-54 

5-1 

5-1 

10.90 

30.3 

5-5 

59.82 

42.6 

5-6 

50.99 

3.0 

6.8 

54.58 

5-0 

6.1 

10.79 

29.9 

6.5 

59.84 

42.9 

6.6 

51.50 

3.3 

,     7.8 

55.62 

4.9 

7-1 

10.69 

29.6 

7.5 

59.85 

43.3 

7.6 

51-95 

3-6 

1     8.8 

56.62 

4.8 

8.1 

ZO.63 

29.3 

8.5 

59.83 

43-7 

8.6 

52.32 

4.0 

9.8 

57-58 

4-7 

9.1 

10.57 

28.9 

9.5 

59-83 

44.0 

9.6 

52.65 

4-3 

10.8 

58.48 

4.6 

10.  z 

10.55 

28.6 

10.5 

59.8Z 

44-3 

10.6 

52.94 

4-6 

11.8 

59-35 

4-5 

IX. I 

10.51 

28.3 

11.5 

59-79 

44.6 

11.6 

53-24 

•    4.8 

X2.8 

60.20 

4.4 

X2.I 

10.46 

28.1 

12.5 

59-78 

44-9 

12.6 

53.59 

5-1 

13.8 

61.05 

4-4 

X3.O 

10.39 

27.8 

13-5 

59-79 

45.2 

13.6 

53.95 

5.4 

;  14.8 

61.92 

4-3 

14.0 

10.30 

27-5 

14.5 

59.82 

45-5 

14.6 

54.34 

5-7 

15.8 

62.85 

4-2 

15.0 

10.22 

27.2 

15-5 

59.83 

45.8 

15.6 

54.78 

6.0 

16.8 

63.83 

4.0 

16.0 

10.12 

26.9 

16.5 

59-84 

46.1 

16.6 

55-2Z 

6.3 

1 

i  17.8 

64.88 

3-9 

17.0 

10.04 

26.6 

17-5 

59.84 

46.5 

17.6 

55-63 

6.6 

18.8 

65.97 

3-9 

18.0 

9.96 

26.3 

18.5 

59.83 

46.8 

18.6 

55.99 

6.9 

19.8 

67.10 

3.8 

19.0 

9-93 

25-9 

19-5 

59-77 

47-2 

19.6 

56.28 

7-3 

20.8 

68.23 

3-8 

20.0 

9.92 

25.6 

20.5 

59-70 

47-6 

20.6 

56.48 

7.6 

1 

21.8 

69-35 

3-7 

21.0 

9-96 

25.2 

21.5 

59.6Z 

48.0 

21.6 

56.59 

8.0 

22.8 

70-43 

3.7 

22.0 

10.01 

24.8 

22.5 

59-51 

48-3 

22.6 

56.66 

8.4 

23.8 

71-45 

3-8 

23.0 

10.10 

245 

23-5 

59.39 

48.6 

23.6 

56.65 

8.7 

24.8 

72.44 

3.8 

24.0 

10.18 

24.2 

24,5 

59.28 

48.9 

24.6 

56.63 

9.0 

25.8 

•    73-39 

3.8 

25.0 

10.26 

23-9 

255 

59-17 

49.2 

25.6 

56.61 

9-3 

26.8 

74-32 

3.8 

26.0 

10.32 

23.6 

26.5 

59-07 

49.5 

26.6 

56.63 

9.6 

27.8 

75.24 

3.8 

27.0 

10.38 

23.3 

27-5 

5900 

49-8 

27.6 

56.69 

9.9 

28.8 

76.21 

3-7 

28.0 

10.41 

23.0 

28.5 

58.91 

50.1 

28.6 

56.79 

10.2 

29.8 

77.22 

3-7 

29.0 

10.44 

22.7 

29.5 

58.83 

50.4 

29-5 

56.91 

Z0.6 

30.8 

78.28 

3-7 

30.0 

10.45 

22.4 

30.5 

58.75 

50.7 

30.5 

57.05 

Z0.9 

31.8 

I 

79.39 

3-7 

31*0 

10.49 

22.  Z 

31-5 

58.63 

51.1 

31-5 

57.15 

ZZ.2 
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CIRCUMPOLAR  STARS. 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 

!  Date. 

a  Ursae  Minoris. 

(Fo/aris.) 

Mean 
Solar 
Date. 

51  Cepfa 

lei  (Hbv.) 

Mean 
Solar 
Date. 

(fUrse  Minoria. 

Mean 
Solar 
Date. 

X  Ursae  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

RiRht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 

Ascen- 

sion. 

Declina- 
tion 
NortK 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

July 

b      m 
I    22 

• 
+  8846 

July 

h      m 

6  S3 

e        t 

+8712 

July 

h      m 
18      4 

+86  36 

July 

h      m 
19   23 

+88  59 

1.8 

8 
1939 

3.7 

I.O 

t 
10.49 

m 

22.1 

1-5 

t 
58.63 

m 
5I.X 

X.5 

B 
57-15 

m 
XI. 2 

2.8 

20.54 

3.7 

2.0 

10.52 

21.7 

2-5 

58.52 

51.4 

2.5 

57.20 

II.6 

3.8 

21.71 

3-7 

3.0 

10.61 

21.4 

3-5 

58.40 

51.8 

3-5 

57.18 

X2.0 

4.8 

22.87 

3-7 

3.9 

10.71 

2Z.O 

4-5 

58.24 

52.  z  • 

4.5 

57.10 

X2.4 

5.8 

24.00 

3.8 

4-9 

ZO.84 

20.6 

5-5 

58.06 

525 

5.5 

56.94 

12.7 

6.8 

25.10 

3-9 

5.9 

II. 01 

20.3 

6.5 

57.87 

52.8 

6.5 

56.72 

X3.X 

7.8 

26.13 

3-9 

6.9 

II. 17 

20.0 

7-5 

57.69 

53.1 

7.5 

56.46 

X3-4 

8.8 

27.11 

4.0 

7-9 

11.34 

19.7 

8.5 

57-50 

53-4 

8.5 

56.19 

X3.8 

9.8 

28.03 

4.1 

8.9 

II. 51 

19.4 

9-5 

57-31 

53-6 

9.5 

55.93 

X4.1 

10.7 

28.96 

4-1 

9-9 

11.65 

19. 1 

10.5 

57.15 

53.9 

10.5 

55-73 

14.4 

11.7 

29.89 

4.2 

10.9 

11.79 

18.8 

11.5 

57.00 

54.2 

".5 

55.54 

14-7 

12.7 

30.85 

4.2 

11.9 

11.92 

18.5 

12.4 

56.85 

54.5 

12.5 

55.41 

15.0 

13.7 

31.87 

4-3 

12.9 

12.02 

Z8.2 

13.4 

56.68 

54.8 

13.5 

55-27 

X5.3 

14.7 

32.93 

4.3 

13.9 

12.14 

17.9 

14.4 

56.52 

55.1 

14.5 

55.x  3 

X5.6 

15-7 

3405 

4.4 

14.9 

12.26 

17.6 

15.4 

56.34 

55-4 

J5.5 

54-95 

16.0 

16.7 

35.20 

4.4 

15.9 

12.41 

17.2 

16.4 

56.14 

55-7 

16.5 

54-70 

16.3 

17.7 

36.36 

4-5 

16.9 

12.60 

16.9 

17.4 

55-90 

56.0 

17.5 

54-38 

X6.7 

18.7 

37-50 

4.7 

17.9 

12.81 

z6.6 

18.4 

55.66 

56.4 

18.5 

53.97 

17.X 

19.7 

38.63 

4.8 

18.9 

13-07 

16.2 

19.4 

55.40 

56.7 

19.5 

53-49 

X7.4 

20.7 

39.68 

5.0 

19.9 

13-35 

15.9 

20.4 

55.13 

56.9 

20.5 

52.94 

17.8 

21.7 

40.68 

5.1 

20.9 

13.63 

15.6 

21.4 

54.84 

57-2 

21.5 

52.36 

x8.i 

22.7 

41.63 

5-3 

21.9 

13.92 

15.3 

22.4 

54-57 

57.4 

22.5 

51.78 

X8.4 

23-7 

42-54 

5-4 

22.9 

14.20 

15.0 

23.4 

54-31 

57.7 

23.5 

51.23 

18.7 

24.7 

43.46 

5.6 

23.9 

14-43 

Z4.8 

24-4 

54.06 

57-9 

24.5 

50.71 

19. 0 

25-7 

44-37 

5.7 

24.9 

14.67 

145 

25-4 

53.82 

58.2 

25-5 

50.24 

•    X9.3 

26.7 

45-33 

5.8 

25-9 

14.90 

14.2 

26.4 

53.58 

58.4 

26.5 

49.80 

Z9.6 

27.7 

46.33 

6.0 

26.9 

15.12 

Z4.0 

27.4 

53.34 

58.7 

27.5 

49.37 

19.9 

28.7 

47-37 

6.1 

27.9 

15-33 

13-7 

28.4 

53." 

58.9 

28.5 

48.93 

20.3 

1 

29.7 

48.46 

6.2 

28.9 

15.57 

13-3 

29-4 

52.83 

59-2 

29.5 

48.45 

ta6 

30.7 

49-57 

6.4 

29.9 

15-83 

13.0 

30.4 

52.57 

59-5 

30.5 

47.9X 

tz.o  ' 

31.7 

50.68 

6.5 

30.9 

16.12 

X2.7 

31-4 

52.27 

59.8 

31.5 

47.30 

2Z.3 

32.7 

1 

1 

51.76 

6.7 

3X.9 

X6.43 

12.4 

32.4 

51.94 

60.x 

32.5 

46.61 

21.7 

1 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 
Date. 

1 

a  Ursse  Minoris. 
{Fo/aris,) 

Mean 
Solar 
Date. 

5Z  Ceph 

ei  (Hbv.) 

Mean 
Solar 
Date. 

d  Ursae  Minoris. 

Mean 
Solar 
Date. 

A  Ursae  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

1 
Aug. 

h      m 
I    22 

+  8846 

Aug. 

h      m 

653 

0       ' 

+8712 

Aug. 

b      m 
18      4 

+86  37 

Aug. 

h      m 
19   23 

+88  59 

x-7 

9 
51.76 

6.7 

1.9 

t 
16.78 

I2.I 

1-4 

t 
51-94 

0.1 

1.5 

s 
46.61 

m 
2X.7 

2.7 

52-79 

7.0 

2.9 

17-13 

II.8 

2.4 

51.63 

0.3 

2.4 

45.87 

22.0 

3.7 

53.76 

7.2 

3-9 

17.48 

IX.5 

3.4 

51-29 

0.6 

3.4 

45.08 

22.3 

4-7 

54.66 

7.4 

4.9 

17-83 

11.3 

4-4 

50.96 

0.8 

4.4 

44.27 

22.6 

5-7 

55.52 

7-6 

5-9 

18.  X7 

XI.O 

5.4 

50.64 

x.o 

5.4 

43.48 

22.9 

6.7 

56.36 

7.8 

6.9 

18.49 

X0.8 

6-4 

50.32 

X.2 

6.4 

42.72 

23.2 

7-7 

57-17 

8.0 

7-9 

18.79 

X0.6 

7-4 

50.03 

X.4 

7.4 

42.00 

23.4 

8.7 

58.01 

8.2 

8.9 

19*09 

X0.3 

8.4 

49.74 

x-5 

8.4 

41.31 

23.7 

9-7 

58.90 

8.4 

9.9 

19.36 

XO.I 

9-4 

49.45 

1.7 

9.4 

40.65 

94.0 

X0.7 

59.81 

8.5 

10.9 

19.66 

9.8 

10.4 

49.14 

2.0 

10.4 

40.00 

24.3 

11.7 

60.78 

8.7 

11.9 

19.97 

9-5 

11.4 

48.84 

2.2 

XX.4 

39.32 

24.6 

12.7 

61.79 

8.9 

12.9 

20.31 

9.2 

12.4 

48.53 

2.4 

12.4 

38.59 

24.9 

13-7 

62.8Z 

9-2 

13-9 

20.68 

8.9 

13.4 

48.18 

2.7 

13.4 

37.78 

25.2 

14-7 

63.82 

9.4 

X4.9 

21.09 

8.6 

14.4 

47.81 

2.9 

14.4 

36.89 

25.6 

15.6 

64.79 

9.7 

15.9 

21-53 

8.4 

15.4 

47.42 

3.1 

15.4 

35.94 

25.9 

16.6 

65.72 

9.9 

16.9 

2X.98 

8.x 

16.3 

47.04 

3.3 

16.4 

34.90 

.    26.2 

17.6 

66.58 

X0.2 

17.9 

22.42 

7.9 

17-3 

46.63 

3-5 

17.4 

33.85 

26.5 

18.6 

67.39 

X0.5 

18.9 

22.86 

7.7 

X8.3 

46.24 

3.7 

X8.4 

32.78 

26.7 

19.6 

68.14 

Z0.8 

19.9 

23.28 

7-5 

19.3 

45.85 

3.8 

19.4 

31-71 

27.0 

20.6 

68.88 

xx.x 

20.9 

23.69 

7.3 

20.3 

45.50 

3.9 

20.4 

30.70 

27.2 

2X.6 

69.60 

".3 

2X.9 

24.08 

7-1 

2X.3 

45.13 

4-x 

2X.4 

29.72 

27.5 

22.6 

70.37 

XX.6 

22.9 

2445 

6.9 

22.3 

44.78 

4.2 

22.4 

28.80 

27.7 

23.6 

71.15 

XX.8 

23.9 

24.8X 

6.7 

23-3 

44-45 

4.4 

23.4 

27.90 

27.9 

24.6 

71-99 

Z2.0 

24.8 

25.20 

6.5 

24-3 

44.09 

4-5 

24.4 

26.99 

28.2 

25.6 

72.86 

X2.3 

25.8 

25-59 

6.2 

25.3 

43-74 

4.7 

25.4 

26.06 

28.5 

26.6 

73-75 

X2.5 

26.8 

26.  ox 

6.0 

26.3 

43-35 

4.9 

26.4 

25.10 

28.8 

27.6 

74.65 

Z2.8 

27.8 

26.45 

5.7 

27.3 

42.97 

5.1 

27.4 

24.05 

29.0 

28.6 

75-53 

X3.X 

28.8 

26.93 

5-5 

28.3 

42.56 

5-3 

28.4 

22.94 

29.3 

29.6 

76.34 

13-4 

29.8 

27.42 

5-3 

29.3 

42.13 

5.4 

29.4 

21.78 

29.6 

30.6 

77.12 

X3.8 

30.8 

27.90 

5.1 

30.3 

41-70 

5.5 

30.4 

20.56 

29.8 

31.6 

77.83 

X4.1 

31.8 

28.40 

4-9 

31-3 

41.27 

5.6 

31.4 

19.33 

30.x 

32.6 

78.46 

X4.4 

32.8 

28.89 

4-8 

32.3 

40.85 

5.7 

32.4 

X8.09 

30.3 
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Mean 
Solar 
Date. 


Sept. 
1.6 

2.6 

3.6 
4.6 

5.6 
6.6 
7.6 
8.6 

9.6 
10.6 
IZ.6 
12.6 

13-6 
14.6 

15.6 

16.6 

17.6 
x8.6 
19.6 
20.6 

21.5 
22.5 

23.5 
24.5 

25-5 
26.5 

27.5 

28.5 

29.5 
30.5 
31-5 


a  Ursae  Minoris. 
(FoiaHs.) 


Right 

Asceo- 

tion. 


h      m 
I    23 

B 
18.46 

19.05 

19.62 

20.20 

20.80 
21.44 
22.14 
22.86 

23.60 

*4-35 
2505 
25-71 

26.31 
26.85 

27-33 
27.75 

28.18 
28.60 
29.05 
29.56 

30.08 
30.64 
31.21 
31.76 

32.28 

32.73 
33.12 

33-44 

33.68 

33.91 
34-13 


Declina- 
tion 
North. 


+88  46 


144 

M-7 
15.0 

15-3 

15.6 

15-9 
16.2 
16.5 

z6.8 
17.1 

17.5 
17.8 

l8.2 

18.6 
19.0 

19-3 

19.7 
20.0 
20.3 
20.6 

2Z.O 
21.3 
21.7 
22.0 

22.4 

22.8 
23.2 
23.6 

24.0 

24.4 
24.7 


Mean 
Solar 
Date. 


Sept. 

1.8 
2.8 
3.8 
4.8 

5.8 
6.8 
7.8 
8.8 

9.8 
10.8 
II. 8 

72.8 

13.8 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 

31.7 


51  Cephei  (Hbv.) 


Right 

Aacen- 

sion. 


b      m 

6  53 

> 
28.89 

29.34 

29.78 
30.20 

30.60 
31.03 

31.45 
31.89 

32.37 
32.88 

33.41 
33.96 

34.53 

35-07 

35-61 
36.11 

36.60 
37.07 

37-54 
37-99 

38.47 
38.96 

39-47 
40.02 

40.58 
41.15 
41.71 
42.26 

42.80 
43.31 
43-79 


Declina- 
tion 
North, 


+87  12 

m 

4.8 
4.6 

4-5 
4-3 

4-2 

4.0 

3.8 
3-7 

3-5 
3.3 
3.x 
2.9 

2.8 

a-7 
2.6 

2.5 

2.4 

2.3 
2.2 

2.1 

2.0 

1.9 

x-7 
X.6 

X.5 
1.4 

1.4 
13 

x-3 
1.2 

1.2 


Mean 
Solar 
Date. 


(^  Ursae  Minoris. 


Sept. 

1.3 
2.3 
3.3 
4.3 

5-3 
6.3 

7-3 
8.3 

9.3 
10.3 

"-3 
12.3 

13.3 

X4.3 

X5.3 
16.3 

17.3 
18.3 

19.3 
20.3 

21.3 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29.2 
30.2 
31.2 


Right 

Ascen- 

aion. 


Declina- 
tion 
North, 


b      m 
18      4 

B 
40.85 

40.45 

40.05 

39-67 

39.30 
38.92 

38.54 
38.14 

37.75 
37.31 
36.86 

36.42 
35.96 

35-49 
35.05 
34.61 

34.18 
33.78 
33-39 
32-99 

32.59 

32.17 

31-74 
31.29 

30.83 

30.37 
29.90 

29-46 

29.02 

28.59 
28.19 


+8637 


5.7 

5.8 

5-9 
6.0 

6.1 
6.2 

6.3 
6.4 

6.5 
6.6 

6.7 
6.8 

6.9 
6.9 
6.9 
7.0 

7.0 
7.0 
7.0 
7.0 

7.x 
7.x 
7.2 
7.2 

7-2 

7.3 
7.2 

7.2 

7.2 

7-x 
7.0 


Mean 
Solar 
Date. 


A  Ursae  Minoris. 


Sept. 

x-4 
2.4 
3.4 
4-4 

5-4 
6.4 

7-4 
8.4 

9-4 
10.3 

11.3 
12.3 

X3-3 

X4.3 

X5.3 
16.3 

17.3 
18.3 

19.3 
20.3 

21.3 
22.3 

23.3 
24.3 

25.3 
26.3 

27.3 
28.3 

29.3 
30.3 

3X.3 


Right 

Ascei^ 

sion. 


b      m 
19   22 

B 
78.09 

76.90 

75.75 
7464 

73-57 
72.52 
71.46 

70.36 

69.20 
67.98 
66.67 
65.31 

63.90 
62.46 
61.06 

59-67 

58.34 
57.06 

55-83 
54.62 

53-40 
52.14 
50.84 

49-47 

48.04 

46.57 
45.07 
43.57 

42.10 
40.69 

39*33 


Declina- 
tion 
North, 


+'88  59 


30.3 
30.5 
30.7 
30.9 

Si.o 

SX.2 

31.5 
31.7 

31.9 

32.2 

32.4 

32.6 
32.8 

330 
33.2 
33.3 

33.4 

33-6 

33.7 
33.8 

34.0 

34.2 
34-4 
34-5 

34.7 
34.9 
35.0 

35.1 

35-2 

35.2 
35-3 
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APPAKENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

a  Ursae  Minoris. 
(Poiaris.\ 

51  Ceph 

ei  (Hbv.) 

6  Urue  Minoris. 

A  Ursae  Minoris. 

Mean 
Solar 
Date. 

\ 

'I 

Mean 
Solar 
Date. 

Mean 

Solar 
Date. 

Mean 

Solar 
Date. 

1 

Right 
Ascen- 

tion. 

Declina- 
tion 
North, 

Right 
A>cen- 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 

Aacen- 

sion. 

Declina- 
tion 
North, 

Oct. 

b      m 
I    23 

•       * 

+8846 

Oct. 

h      m 

653 

e        t 

+8712 

Oct. 

h      m 

x8    4 

+86  37 

Oct. 

h      m 
19  21 

+88  59 

x-5 

B 
34-13 

m 
24.7 

1.7 

B 
43.79 

m 

Z.2 

z.2 

s 
28.  Z9 

m 
7.0 

x.3 

B 

9933 

m 
35.3 

«-5 

34-36 

25.0 

2-7 

44-27 

Z.2 

2.2 

27.79 

7.0 

2.3 

98.0Z 

35.4 

3.5 

3464 

25.4 

3.7 

44.73 

z.z 

3.2 

27.41 

6.9 

3.3 

96.73 

354 

4*5 

34-94 

25.7 

4.7 

45-21 

z.z 

4.2 

27.03 

6.9 

4-3 

95.46 

35.5 

5-5 

35.28 

26.0 

5.7 

45.69 

Z.O 

5.2 

26.63 

6.9 

5.3 

94.17 

35.6 

6.5 

35.64 

26.4 

6.7 

46.21 

Z.O 

6.2 

26.22 

6.9 

6.3 

92.85 

35.7 

7.5 

36.01 

26.8 

7.7 

46.75 

0.9 

7.2 

25.78 

6.9 

7.3 

9Z.46 

35.8 

8.5 

36-35 

27.2 

8.7 

47.30 

0.8 

8.2 

25.33 

6.9 

8.3 

8999 

36.0 

9-5 

36.66 

27.6 

9.7 

47.89 

0.8 

9.2 

24.87 

6.8 

9.3 

88.47 

36.  z 

10. 5 

36.90 

28.0 

Z0.7 

48.49 

0.8 

za2 

24.42 

6.8 

X0.3 

86.91 

36.  z   ' 

"•5 

37.06 

28.4 

11.7 

49.07 

0.8 

ZZ.2 

23.96 

6.7" 

XI.3 

85-33 

36.2 

12-5 

1 

37.17 

28.8 

Z2.7 

49,64 

0.8 

Z2.2 

23.52 

6.6 

X2.3 

83-76 

36.2 

13.5 

37.22 

29.2 

13.7 

50.18 

0.8 

13.2 

23.08 

6.4 

X3.3 

82.22 

36.3 

14-5 

37.25 

29.6 

M.7 

50.71 

0.9 

X4.2 

22.68 

6.3 

X4.3 

80.74 

36.3 

15.5 

37.27 

30.0 

15.7 

51.21 

0.9 

X5.2 

22.27 

6.2 

X5-3 

79.31 

56.3 

Z6.5 

37.32 

30.3 

X6.7 

51.69 

Z.O 

Z6.2 

2X.88 

6.Z 

z6.2 

77-94 

56.3 

17-5 

37.39 

30.7 

17.7 

52.17 

Z.O 

Z7.2 

2Z.5Z 

6.0 

Z7.2 

76.6Z 

36.3 

18.5 

37.51 

31.0 

18.7 

52.67 

Z.O 

Z8.2 

21. Z4 

5.9 

Z8.2 

75.a8 

56.3 

19-5 

37.65 

31.4 

X9.7 

53.15 

Z.O 

19.2 

20.75 

5.8 

Z9.2 

73.95 

36.3 

20.5 

37.81 

3Z.8 

20.7 

5367 

Z.O 

20.2 

20.36 

5.7 

20.2 

72.  J9 

56.4 

ax.5 

37.96 

32.1 

21.7 

54.22 

Z.O 

21.2 

X9.96 

5.6 

2Z.2 

71.Z7 

36.4 

22.5 

38.08 

32.5 

22.7 

54.77 

Z.O 

22.2 

19.54 

5.5 

22.2 

69.70 

56.5 

23.5 

38.14 

32.9 

23.7 

55-33 

Z.O 

23.2 

Z9.Z1 

5.4 

23.2 

68.17 

36.5 

24-5 

38.12 

33-3 

24.7 

55.90 

z.z 

24.2 

Z8.69 

5.3 

24.2 

66.64 

56.5 

25-5 

38.05 

53-7 

25.7 

56.46 

z.2 

25.2 

Z8.29 

5.x 

25.2 

65.09 

56.4 

26.5 

37.90 

34.x 

26.7 

56.99 

X.3 

26.2 

Z7.88 

4.9 

26.2 

63.57 

36.4  , 

a7-5 

37.71 

34-5 

27.7 

57.49 

X.4 

27.2 

X7.49 

4.7 

27.2 

62.  Z I 

36.3  1 

28.4 

37.50 

34.9 

28.7 

57.98 

x-5 

28.1 

Z7.Z2 

4.5 

28.2 

60.72 

36.3 

29.4 

37.29 

35-2 

29.7 

58.43 

Z.6 

29.  Z 

Z6.78 

4.3 

29.2 

59.37 

36.2  1 

,  304 

37.10 

35-6 

30.7 

58.86 

X.7 

30.  Z 

Z6.45 

4.x 

30.2 

58.08 

36.  z 

.  3:1.4 

36.96 

35.9 

3x7 

59.3X 

Z.8 

3Z.Z 

Z6.Z2 

4-0 

31.2 

56.83 

36.  z  : 

i  32.4 

36.86 

36.2 

32.7 

59.76 

1.9 

32.  z 

X5-79 

3.8 

32.2 

55-58 

36.0 
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1  Mean 
Solar 
Date. 

a  Ursae  Minoris. 
{Fo/aris.) 

Mean 
Solar 
Date. 

5z  Cephei  (Hbv.) 

Mean 
Solar 
Date. 

d  Ursae  Minoris. 

Mean 
Solar 
Date. 

A  Ursae  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Nov. 

h      m 
I    23 

0       t 
+  8846 

Nov. 

b      m 

6  53 

•       * 

+8713 

Nov. 

h      m 
18      4 

+86  36 

Nov. 

h      m 
19   21 

+88  59 

1.4 

B 
36.86 

n 
36.2 

1.7 

8 
59.76 

m 
1.9 

z.z 

■ 
X5.79 

m 
63.8 

Z.2 

■ 
55.58 

m 
36.0 

2.4 

36.78 

36.6 

2.7 

60.23 

1.9 

2.1 

15.44 

63.7 

2.2 

54.3X 

36.0 

3-4 

36.71 

36.9 

3.7 

60.72 

2.0 

3.1 

15.09 

63.5 

3.2 

53.00 

36.0 

4-4 

36.63 

37-3 

4.7 

61.24 

2.1 

4-1 

Z4.70 

63.4 

4-2 

5X.62 

35.9 

5.4 

36.52 

37.7 

5.7 

61.78 

2.2 

5-1 

X4.33 

63.2 

5.2 

50.17 

35.9 

6.4 

36.34 

38.1 

6.6 

62.32 

2-3 

6.1 

13.94 

63.0 

6.2 

48.69 

35.8 

7-4 

36.  IX 

38.5 

7.6 

62.86 

2.4 

7.x 

13.56 

62.8 

7.2 

47.20 

35.8 

8.4 

35.78 

38.8 

8.6 

6339 

2.6 

8.Z 

X3.19 

62.6 

8.2 

45.70 

35.7 

9.4 

35.43 

39-2 

9.6 

63.89 

2.7 

9-x 

Z2.84 

62.3 

9.2 

44.24 

35.6 

10.4 

3503 

39.6 

10.6 

64.35 

2.9 

10.  Z 

Z2.49 

62.  z 

Z0.2 

42.84 

35.4 

11.4 

34.61 

39-9 

11.6 

64.79 

3.x 

ZI.Z 

Z2.Z9 

6z.8 

ZZ.2 

4X.5X 

35.3 

12.4 

34-20 

40.3 

Z2.6 

65. 2  Z 

3.2 

Z2.Z 

IZ.88 

6z.6 

Z2.2 

40.26 

35.x 

13.4 

33.82 

40.6 

X3.6 

65.63 

3.4 

X3.X 

XZ.59 

6Z.4 

Z3.2 

39.04 

35.0 

14.4 

33-49 

40.9 

Z4.6 

66.03 

3.6 

14.  z 

ZZ.32 

6z.z 

X4.2 

37.87 

34.9 

15.4 

33.18 

41.2 

15.6 

66.45 

3-7 

X5-X 

Z1.03 

60.9 

15.2 

36.69 

34.8 

16.4 

32.89 

41.5 

16.6 

66.87 

3.8 

16.  z 

XO.75 

60.7 

Z6.2 

35.49 

34.7 

17.4 

32.60 

4Z.8 

Z7.6 

67.31 

3.9 

Z7.Z 

Z0.44 

60.5 

Z7.2 

34.28 

34.5 

18.4 

32.30 

42.2 

z8.6 

67.79 

4.0 

z8.z 

Z0.Z3 

60.3 

18.2 

33.0X 

34-4 

19.4 

3195 

42.5 

Z9.6 

68.26 

4.* 

19.  z 

9.8Z 

6o.z 

Z9.2 

31.70 

34-3 

20.4 

31.54 

42.9 

20.6 

68.73 

4.4 

20.  z 

9.49 

59.8 

20.  Z 

30.37 

34-2 

21.4 

3105 

43-2 

21.6 

69.19 

4.6 

21.Z 

9.X9 

59.6 

2Z.Z 

29.05 

34.0 

22.4 

30.49 

43.6 

22.6 

• 

69.64 

4.8 

22.  Z 

8.90 

59.3 

22.x 

27.74 

33.9 

23.4 

29.88 

43-9 

23.6 

70.04 

5-1 

23.Z 

8.63 

59.0 

23.x 

26.48 

33.7 

24.4 

29.24 

44-2 

24.6 

70.43 

5.3 

24.  Z 

8.39 

58.7 

24.  Z 

25.30 

33.5 

25.4 

28.59 

44.5 

25t6 

70.79 

5.5 

25.  Z 

8.Z5 

58-3 

25.x 

24.19 

33.2 

26.4 

27.96 

44.8 

26.6 

71.13 

5.8 

26.  z 

7.94 

58.0 

26.Z 

23.X5 

33.0 

27.4 

27.37 

45.0 

27.6 

71.44 

6.0 

27.  z 

7.74 

57.8 

27.  z 

22.  Z4 

32.8 

28.4 

26.83 

45.3 

28.6 

71-77 

6.2 

28.  z 

7.55 

57-5 

28.  z 

2Z.Z8 

32.6 

29.4 

26.31 

45.6 

29.6 

72.09 

6.4 

29.  z 

7-34 

57-2 

29.Z 

20.2  z 

32.5 

30-4 

25.82 

45.8 

30.6 

72.45 

6.6 

30.  z 

7x2 

57.0 

30.  s 

Z9.2Z 

32.3 

31.4 

25.33 

46.  z 

31.6 

72.82 

6.8 

3I.Z 

6.90 

56.8 

3X.X 

z8.z6 

32.x 

1 
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CIRCUMPOLAR  STARS. 

APPAFENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

a  Ursae  Minoris. 
(Po/aris,) 

Mean 
Solar 
Date. 

5x  Ceph 

ei  (Hbv.) 

Mean 
Solar 
Date. 

^  Ursae  Minoris. 

Mean 

Solar 
Data. 

A  Ursae  Minoris. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 

Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Dec. 

h      m 
I    23 

e         t 
+  8846 

Dec. 

h      m 

6  54 

+8712 

Dec. 

h      m 
18      4 

+86  36 

Dec 

h      m 
19   20 

+88  59 

1-4 

■ 
2533 

It 
46.x 

Z.6 

t 
12.82 

6.8 

I.X 

8 
6.90 

m 
56.8 

x.x 

■ 
78.16 

m 
32.x 

2.4 

24.80 

46.4 

2.6 

13-22 

7.0 

2.x 

6.66 

56.5 

2.x 

77.07 

32.0 

3-3 

24.23 

46.7 

3.6 

13-63 

7.2 

31 

6.42 

56.2 

3.x 

75.94 

3X.8 

;     4-3 

1 

23.61 

47.0 

4.6 

X4.O4 

7-4 

4.0 

6.18 

55.9 

4.x 

74.78 

3X.6 

'     5-3 

22.90 

47.3 

5.6 

M-43 

7-7 

5.0 

5-96 

55-6 

5.1 

73.63 

31.4 

1     6.3 

22.15 

47.6 

6.6 

14.80 

7-9 

6.0 

5-74 

55.3 

6.1 

72.50 

3X.X 

7-3 

21.35 

47-9 

7.6 

15.12 

8.2 

7.0 

5.56 

54-9 

7-x 

71-45 

30.8 

8.3 

1 

20.52 

48.2 

8.6 

15.42 

8.5 

8.0 

5.38 

54.6 

8.x 

70.47 

30.6 

'     9.3 

19.71 

48.4 

9.6 

X5.70 

8.8 

9.0 

5.24 

54-2 

9-x 

6957 

30.3 

10.3 

18.92 

48.6 

10.6 

15.96 

9.1 

10.0 

5.11 

53.9 

10.  X 

68.72 

30.0 

"3 

18.17 

48.8 

IX. 6 

16.20 

9*3 

II.O 

4-97 

53.6 

XI.X 

67.94 

29.8 

12.3 

17.47 

49.0 

X2.5 

16.46 

9.6 

12.0 

4.87 

53.3 

X2.X 

67.19 

29.5 

13.3 

16.79 

49.2 

13-5 

16.7X 

9.8 

13.0 

4.74 

53.0 

I3.X 

66.44 

29-3 

14.3 

16.12 

49.4 

14-5 

16.99 

10.0 

14.0 

4.61 

52.7 

14. 1 

65.65 

29.x 

15.3 

15.45 

49-6 

15-5 

17.28 

10.3 

15.0 

4-47 

52.4 

15.  X 

64.85 

28.9 

X6.3 

14-75 

49.9 

16.5 

17-57 

X0.5 

x6.o 

4-33 

52.1 

x6.x 

63-99 

28.6 

17-3 

14.00 

50.1 

17.5 

17.86 

Z0.8 

17.0 

4.18 

51.8 

X7.X 

63x3 

28.4 

18.3 

13-16 

50.3 

18.5 

18.15 

XI. I 

18.0 

4.04 

51-5 

18.X 

62.27 

28.x 

19.3 

Z2.29 

50.6 

19.5 

18.42 

X1.4 

19.0 

3-91 

51-1 

19.  X 

61.42 

27.9 

20.3 

11.34 

50.8 

20.5 

18.65 

IX.7 

20.0 

3.80 

50.8 

20.x 

60.62 

27.6 

21.3 

10.37 

51.0 

21.5 

18.85 

X2.0 

21.0 

3.74 

50.4 

2X.X 

59.89 

27.2 

22.3 

9.39 

51.1 

22,5 

19.01 

X2.4 

22.0 

3.68 

50.0 

22.x 

59.27 

26.9 

,  23.3 

8.42 

51.2 

23.5 

19. 16 

12.7 

23.0 

3-63 

49.7 

23.x 

58.71 

26.6 

24-3 

7.48 

51.4 

24-5 

19.29 

X3.O 

24.0 

3.61 

49-3 

24.x 

58.21 

26.3 

1 

25-3 

6.59 

51.5 

25-5 

19.41 

13.3 

25.0 

3.59 

49.0 

25.x 

57-75 

26.0 

1  26.3 

5.75 

51.6 

26.5 

19.55 

13.6 

26.0 

3.58 

48.7 

26.0 

57-32 

25.7 

27-3 

4-94 

51.7 

27.5 

19.68 

X3.8 

27.0 

3-55 

48.4 

27.0 

56.87 

25.4 

28.3 

4-15 

51.9 

28.5 

19-83 

I4.I 

28.0 

3-53 

48.1 

28.0 

56.38 

25.2 

29.3 

3-35 

52.0 

29.5 

20.0X 

X4.4 

29.0 

3-49 

47.8 

29.0 

55.87 

24.9 

30.3 

2.52 

52.2 

30.5 

20.20 

14.6 

30.0 

3-43 

47-5 

30.0 

55.31 

24.7 

31-3 

1.63 

52.3 

31-5 

20.40 

14.9 

31.0 

3*39 

47.2 

3X.O 

54-73 

24-4 

323 

0.70 

52.5 

32.5 

20.58 

15.3 

32.0 

3-33 

46.8 

32.0 

54.  X4 

24.x 

314 


FIXED  STARS,  1899. 


1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

• 

n  Andromedx. 

y  Pegasi. 
(Algenib.) 

/3  Hydri. 

r«  Ceti. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

( 

1 

Declination 

South, 

1 

h      m 

0   3 

e          t 

+28  31 

h     m 

0    8 

0         t 

+14  37 

b     m 
0   20 

-77  48 

h     m 
0   24 

1 
• 

—  4  30 

(Dec.  30-2) 

9 
10.77  "'U 

73.4  -0.8 

8 
2.93  -.Z3 

^9 

30.0  —0.7 

a 
27.32-  .95 

96.5  +0.7 

s 
54.04  — .zz 

99 

51.0—0.7  1 

Jan.      9*2 

ZO.63      .13 

72.5     z.o 

2.82     .zz 

29.2   0.9 

26.40     .89 

95-5    1.3 

53.93   ." 

51.6  0.6  1 

19.2 

XO.50     .za 

71.4     Z.3 

2.71     .zo 

28.3    z.o 

25.53     .83 

93.9    x-9 

53.83     .zo 

52.2   0.5 

29.2 

10.39     -zx 

70.0     Z.5 

2.61     .09 

27.3     z.o 

2474     -73 

91.7     «-4 

53-73     .09 

52.6   0.3 

Feb.     8.1 

10.29     .09 

68.4     Z.6 

2.53     -07 

26.2     z.o 

24.06     .62 

89.1     3.8 

53.64     .08 

52.8  — o.a 

18. 1 

ZO.22  —.06 

66,8  —z.6 

2.47  -.05 

25.2 -z.o 

23.49-  .50 

86.0  +3.3 

53.57  -  06 

52.9    0.0 

28.1 

ZO.z8  —.03 

65.2     z.6 

2.44  —.03 

24.3   0.9 

23.06     .36 

82.7     3.5 

5352  -.03 

52.8-H0.3   1 

Mar.   10.0 

ZO.Z7  +.03 

63.7     1-5 

2.44  +.OZ 

23.5    0-7 

22.77     .ai 

79.0     3.7 

53.51     .00 

52.5    «-4   ; 

20.0 

Z0.2Z      .06 

62.3     z.3 

2.47       .05 

22.8     0.5 

22.63-  .06 

75-3    3.8 

53-52  +.03 

52.0    0.6 

30.0 

ZO.29     .zo 

61.1     z.z 

2.54       .09 

22.4  —0.3 

22.65+  .zo 

71.4    3.8 

53-57     -07 

51.2    0.9 

Apr.     9-0 

ZO.42  +.Z5 

60.1-0.8 

2.65  +.Z3 

22.3     0.0 

22.83+  .35 

67.6  -1-5.8 

53.66  +.ZZ 

50.2  +I.Z 

18.9 

10.59     ''9 

59.5-0-4 

2.80     .17 

22.5+0.3 

23.16     .42 

63.8    3.7 

53-79     .15 

49-0    Z.4 

28.9 

ZO.80       .34 

59.3    0.0 

3.00       .31 

23.0     0.6 

23.64      -55 

60.3    3.5 

53.96    .Z9 

47.5    1.6  , 

May     8.9 

1Z.06    .37 

59.5  40.4 

3.23     .as 

23.8      Z.O 

24.26     .69 

56.9    3.3 

54-17     -83 

45-8     z.7 

z8.8 

11.35     -so 

60.0    0.7 

3.49     .38 

24.9     Z.3 

25.02     .81 

53-9    a.8 

54-41     -ae 

44.0    z.9 

28.8 

ZX.67  +.33 

61.0  +Z.Z 

3.78  +.30 

26.3  +Z.5 

25.88+  .9z 

51.3 +a.4 

54.68  +.s8 

42.1  -f-2.0 

June     7*8 

12. 00     .34 

62.3     z.5 

4.09     .33 

27.9     z.7 

26.83     .98 

49.1    z.9 

54-97     .30 

40.0      2.Z 

17.8 

12.35      -35 

63.9     Z.8 

4.42     .33 

29.8     Z.9 

27.86    Z.04 

47-4    «-4 

55-28     .3z 

38.0      2.t     1 

27.8 

Z2.7O      .34 

65.8     2.0 

4-74     •3a 

31.8      3.Z 

28.93    Z.06 

46.3    0.9 

55-60     .3z 

35-9    a.o  j 

July     7-7 

13*04      .33 

68.0    2.3 

5.06     .3Z 

33.9      *-^ 

30.00   z.06 

45-7  +0.3 

55-91     .sz 

33.9    «-9  ' 

17-7 

Z3.36  +.3Z 

70.3+3.4 

5.36  +.89 

36.0  +3.3 

31.06+Z.03 

45-6  -0.3 

56.21  +.39 

32.1  +1.8 

27.7 

13.66     .38 

72.7    3.5 

5-65     -a? 

38.2      3.Z 

32.08     .97 

46.2    a9 

56.50     .27 

30.4     t.6 

Aug.      6.6 

13.93     -*5 

75.2    a.5 

5.90     .34 

40.3      3.Z 

33.02     .87 

47-3    1.4 

56.76      .35 

28.9     z.3   1 

z6.6 

14.16      .3Z 

77.7     3.5 

6.13       .32 

42.3     Z.9 

3384     .75 

48.9    z.9 

56.99      .23 

27.7     z.z 

26.6 

14-35     -17 

80.2     3.4 

6.32      .Z7 

44.2     z.8 

34-53     .61 

51.0    a.3 

57.19     .z8 

26.7     0.8 

Sept     5*5 

14.51  +.ZS 

82.6+3.3 

6.47  +.Z3 

45.9  +Z.6 

3507+  .45 

53-5 -«.6 

57.36  +.14 

26.1  -K.5 

15.5 

14.62     .09 

84.8    a.3 

6.58     .09 

47-4    »-4 

35-43     -87 

56.3    a.9 

57.48     .zz 

25.7 -N).3 

255 

14.69     .05 

86.9      3.0 

6.65    .06 

48.7      z.3 

35.60+  .08 

59-3    S.O 

57-57     -07 

25.5     0.0 

Oct      5-5 

14.73  +.03 

88.8    Z.7 

6.69  +.03 

49.7      0.9 

35-59-  ." 

62.4    3.1 

57-63  +.04 

25.6  -0.2 

15-4 

14-73  -.oa 

90.4    z.5 

6.70  — .OZ 

50.6    a7 

35.39    .89 

65.4    so 

57.65     .00 

26.0    0.4 

25.4 

14.69  -.05 

91.7 +Z.3 

6.67  —.04 

51.2  +0.5 

35.00-  .46 

68.3  -a.8 

57.64  -,03 

26.5  -0.6 

Nov,     4-4 

14.63     .07 

92.8    z.o 

6.62       .06 

51.6    0.3 

34.46     .6z 

70.9    a.4 

57.60     .05 

27. 1     0.7 

M-4 

14.55     .09 

93.6    0.7 

6.55       .08 

51.7 -H).z 

33-77     -73 

73.2    a.o 

57.54     .07 

27.8     0.8 

244 

14.45     ." 

94.1  +0.3 

6.47       .09 

51.7 -az 

32.97     .83 

74.9     z.5 

57.46     .08 

28.6     0.8 

Dec.     4*3 

14.33    •" 

94.3    0.0 

6.37     .10 

51.4    0-8 

32.08     .90 

76.2    0.9 

57-37    -w 

29.4     0.8 

14-3 

14.19  -.zs 

94.2  -0.3 

6.26  —.11 

51.0-0.5 

31.14-  .94 

76.8  —0.3 

57-27  -." 

30.2  -0.8 

24.3 

14.06     .Z4 

93.7    0-6 

6.14     .za 

50.4    0.7 

30.18     .94 

76.8  -H).3 

57.16     .zz 

31.0    0.7   . 

34-2 

13.92  -.Z4 

93.0  -0.9 

6.03  — .za 

49.6  -0.8 

29-23-  .95 

76.2  -H>.9 

57.05  -.zz 

V-. — - — 

31.7-0.7 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Cassiopeia. 

fi  Ceti. 

ax  Cassiopeiae. 

e  Piscium. 

Right 
Ascension. 

Declination 
Nifrth. 

Right 
Ascension. 

Declination 
South, 

Right 

Ascension. 

Declination 
NortK 

Right 
Ascension. 

Declination 
North, 

h     m 

0  34 

+55'  58 

h     m 

0  38 

-18    31 

h     xn 
0   38 

0 

+74  26 

b      m 

0  57 

0        t 

+  7  20 

(Dec.   30-2) 

t 
47.52  -.27 

83.2— O.X 

B 
32.30  -.13 

88.7  -0.6 

59.24  -.68 

36.0  +0.3 

8 

43-23  -." 

If 

55-x  -0.7 

Jan.      9.a 

47.24     .87 

82.8    0.6 

32.17       .X3 

89.2    0.4 

58.55     •C9 

36.0  -0.3 

43.12       .XX 

54-4    0-7 

19.2 

46.97      .87 

81.9    x.x 

32.05      .X3 

89.5  — O.X 

57.86     .67 

35-5    0.9 

43.02       .X8 

53-7    0.7 

29.2 

46.71     .S5 

80.6     X.6 

31.94      -II 

89.4  +0.3 

57-2X      .63 

34-3    x-5 

42.89       .XX 

53-0    0.7 

Feb.     8.1 

46.47       .92 

78.8     3.0 

31.83     .XO 

89.2      0.4 

56.61      .56 

32.5      S.0 

42.78       .XO 

52.3    0.6 

18. 1 

46.27  — .x8 

76:7  -3.3 

31.74  -.08 

88.6+0.7 

56.09  -.46 

30.3  -«-4 

42.68  -.09 

• 

51-7^-5 

28.  z 

46.12      .13 

74-3    a-4 

31.68       .05 

87.8     x.o 

55-69     .34 

27.8     3.7 

42.6X    .06 

51.2    0.4 

Mar.  X0.1 

46.02  —.06 

71.8    8.5 

31.64  —.03 

86.7      1.3 

55-42       .2X 

25.0    8.9 

42.56  —.03 

50.9    0.3 

'20.Z 

45.99  +.OX 

69.2    3.5 

31.64  +.OX 

85.3     »-5 

55.28  -.06 

22.0    3.0 

42.54       .00 

50.7  -0.x 

30.1 

46.04     .08 

66.7     S.4 

31.67       .05 

83.8    X.7 

55.30  +.XO 

X9.O     3.9 

42.56  +.04 

50.7 +O.X 

Apr.     9'0 

46.16  -4-.X6 

64.4  -3.3 

31.74  +.09 

81.9 +X.9 

55-48  +.a5 

X6.I-3.8 

42.62  +.08 

50.9  +0.4 

19.0 

46.35      .23 

62.4    X.9 

31.86      .14 

79.9    a.x 

55.81     .40 

13.4     «-5 

42.72      .X3 

5X.4    0.6 

29.0 

46.62     .30 

60.7    X.5 

32.01      .x8 

77.8    3.3 

56.28     .S3 

XX.  X      8.8 

42.87     .X7 

52.2    0.9 

May      8.9 

46.95     -36 

59.4      X.I 

32.2Z       .33 

75.5    a-3 

56.88     .6s 

9.1     X.7 

43.05       .83 

53-2    x.3   , 

18.9 

47.34     .41 

58.6    0.6 

32.45     -as 

73-1    8.4 

57-59    -75 

7.6      x.3 

43.28       .34 

54-5    1-4   ' 

28.9 

47-77  +-45 

58.2  -0.x 

32.71  +.38 

70.8  +3.4 

58.39  +.83 

6.6  —0.7 

43-54  +-37 

56.0 +x. 6 

June     7'^ 

48.23    .48 

58.4  +0.4 

33.00     .30 

68.4    3.3 

59-25    -88 

6.x  —0.3 

43.82     .39 

57.6     x.8 

17.8 

48.72    .49 

59.0    0.9 

33-31     .3x 

66.2    3.3 

60.15     .91 

6.2  +0.4 

44.12      .3X 

59-5     »-9 

27.8 

49.21     .49 

60.2     X.4 

33-64     -32 

64.1    3.0 

61.07     .92 

6.9    0.9 

44.44     .33 

61.4    x.9 

July      7-8 

49.70    .48 

6x.8     X.8 

33-96     .32 

62.2    x.7 

61.98     .go 

8.0    x.4 

44.76     .31 

63.3     8.0 

17.7 

50.17  +.46 

63.7  +3.2 

34.28  -f.3x 

60.6  +1.5 

62.87  +.86 

9-7  +»-9 

45-07  +-30 

65.3+1-9 

27.7 

50.62     .43 

66. 1    2.S 

34-58     .29 

59.2       x.3 

63.70     .80 

xi.8    8.3 

45.37       n 

67.2     x.8 

Aug.      6.7 

51.03    .39 

68.7    3.8 

34.86     .27 

58.2      0.9 

64-47     -73 

X4.3    3.7 

45-65     .a7 

69.0    x.7 

16.6 

51-39    .34 

71.6    3.0 

35-"     •a4 

57.6      0.5 

65.15     .64 

17.2    3.0 

45.90     .34 

70.7     x.6 

26.6 

51.71      .89 

74-7    M 

35.32       .30 

57-3 -HJ-x 

65.74     -54 

20.4    3.3 

46.13       .31 

72.1     x.4 

Sept.     5-6 

51.97  +-a3 

77-9  +3.a 

35.50  +.x6 

57-3 -o-a 

66.23  +-43 

23-8+3.3 

46.32  +.x8 

73-4  +»-a 

15.6 

52.17     -'7 

81. 1    3.3 

35.65     •« 

57-7    0-5 

66.61      .32 

27.4     3-6 

46.48     .X4 

74-4    0-9 

25.6 

52.32     .12 

84.3     3-2 

35.75     .08 

58.4    0.8 

66.87       .30 

310     3.6 

46.60      .IX 

75-3    0.7 

Oct.      5-5 

52.40     .06 

87.4  3.1 

35-8 1     .05 

59.4    x.o 

67.OX  +.08 

34-7    8.6 

46.69     .07 

75-8    0.5 

15-5 

52.44  +.OX 

90.4     3.9 

35.84  +.OX 

60.5    1.3 

67.04  —.03 

38.3    3.5 

46.75     .04 

76.2    0.8 

25.5 

52.41  -.05 

93-2  +3.7 

35.84  -.03 

61.8— x.3 

66.95  ~'^5 

41-7+3.3 

46.77  +.01 

76.4  +0.1 

Nov.      4-4 

52.34     •" 

95.8   3.4 

35.80     .05 

63.x     x.4 

66.74      .86 

44.9    3.1 

46.77  —.ox 

76.4  —0.1 

14.4 

52.22     .X4 

98.0     3.1 

35-74    -07 

64.5     x.3 

66.42    .37 

47.8    3.7 

46.74   .04 

76.2    0.3 

24.4 

52.06     .18 

99.8     X.6 

35.66     .09 

65.8     x.3 

66.00     .46 

50.4    3.3 

46.69    .06 

75-8    0.4 

Dec.      4-3 

51.86       .33 

IOI.2      X.3 

35.56       .XI 

67.0      x.3 

65.49    .35 

52.4     x.8 

46.62    .08 

75-4    0.5 

143 

51.63  -.25 

102. 1  +0.7 

35-45  -■" 

68.x  —x.o 

64.9X  -.68 

54-0  +X.S 

46.54  -.09 

74.8  -0.6 

24-3 

51-37     -a7 

102.5  +0.3 

35-32     .xa 

69.0    0.8 

64.26     .66 

55-0    0-7 

46.44       .XO 

74.2    0.7 

34-3 

51.09  -.29 

102.4  —0.4 

35.20  -.13 

69.7  —0.6 

63.58  -.69 

55.4+0.1 

46.32  —.13 

73-5  40-7 
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p  Andromedae. 

«»Ceti. 

38  Cassiopeiae. 

9  Piaciam. 

Mean 
Solar 
Data. 

Right 
AscensioD. 

Declination 
North, 

Right 
AscensioiL 

Declination 
Scutk. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascenstoo. 

1 

DacUnatioa 
North, 

h     m 

I   4 

e           r 

+35     5 

h      m 
I    18 

e          f 

—  8  41 

h     m 
I    23 

• 
+69    44 

h     m 
I    26 

• 

+H  49 

(Dec. 

30.3) 

t 
5.86  —.14 

99 

23.6-0.9 

9 
59-77  -." 

99 

73.8  -0.8 

a 
44.58  -.47 

99 

66.3+0.8 

a 

6.06  —.XX 

4x.a  -0.3 

Jan. 

9.2 

5.71     .15 

23.1    a6 

59.66       .XX 

74-5    0-7 

44.10     .50 

66.7 +aa 

5.94     -xa 

40.7    a6 

19.2 

5.55     .x6 

22.4    0.9 

59-53     ." 

75- X    0.5 

43-59     .5x 

66.6— a4 

5.82     .13 

40.0    0.7 

29.2 

5-39     -IS 

2X.4      X.3 

59.41     •" 

75-5    0.3 

43.08     .50 

66.0      X.O 

5.69     .X3 

39.2    0.8  1 

Feb. 

8.x 

5.24     .X4 

20.x     1.4 

59.29     .xa 

75-7  -0.1 

42.59     .47 

64.7    x.s 

5.57     -xa 

38.4    0.8 

18.Z 

5.10  -,ia 

X8.6-X.6 

59.18  —.10 

75.6+0.1 

42.  X4  -.49 

63.0  -x.9 

5.45  -.XX 

37.6  -a8 

28.x 

4.99     .09 

17.0    X.7 

59.08     .08 

75-4    0-3 

41.75     .34 

60.9    a.3 

5.35     .09 

36.8    a7 

Mar. 

10.  z 

4.92     .05 

15-3    x.7 

59.01     .06 

74.9    0.6 

41.45     .as 

58.4    a.6 

5.28     .06 

36.x     a7 

20.  K 

4.88  —.01 

13.6    X.6 

58.97  -.03 

74.2    0.8 

41.25     •X4 

55.7    •.7 

5.23 -.03       35.5    0^5 

30.0 

4.89  +.04 

12.  X      X.5 

58.97  +.01 

73-3    x-x 

4X.16  -.03 

52.9    9.8 

5.22  +.OX 

35.x    0.3 

Apr. 

9.0 

4.96  +.09 

10.7  -X.3 

59.00  +.05 

72.1 +X.3 

41.20  +.09 

50.x -9.7 

5.25  +.06 

34.9  -0.x 

19.0 

5.07     .14 

9.5     X.O 

59.07     .xo 

70.7    1.5 

41-35     .« 

47.4    9.6 

5-33     -xo 

34.9 -Hw  I 

29.0 

5.24     .19 

8.7   0.7 

59.19     .X4 

69.1     x.7 

41.62     .33 

44-9    a.3 

5-46    .X5 

35.x    0.4 

May 

8.9 

5-46     .a4 

8.2—0.3 

59-35     -18 

67.2     x.9 

42.01     .44 

42.8    9.0 

5.63     .X9       35.6    0.6 

X8.9 

5.72     .a8 

8.Z    0.0 

59-55     .« 

65.3    9.0 

42.50    -53 

41.0     x.6 

5.83    .a3      36.4    0^ 

28.9 

6.02  +.3a 

8.3+0.4 

59-79  +-«5 

63.2  +9.X 

43.07  +.61 

39.6  -X.X 

1 
6.08  +.97      37.5  +1.9  j 

June 

7.8 

6.36     .34 

9.0    0.8 

60.06    .a8 

61.X      9.x 

43-72     .67 

38.7    a6 

6.36    .30 

38.8     X.4  1 

17.8 

6.71     .36 

lo.o    x.a 

60.34     -30 

58.9      9«X 

44.42     .7a 

38.4  -0.1 

6.66    .31 

40.3     1.6 

27.8 

7.08     .37 

XX.3     x.5 

60.65     .31 

56.8      9.0 

45.15     .74 

38.5  +0.4 

6.98    .39 

41.9    1.7 

Jnly 

7.8 

7-45     -37 

X2.9    X.8 

60.96    .31 

54-8    X.9 

45.90     .73 

39-2    0.9 

7.30    .sa 

43.7     x.8 

17.7 

7.8X  +.36 

X4.8+3.0 

61.27  +-5X 

52.9  +X-7 

46.65  +.73 

40.3 +X.4 

7.62  +wS9 

45.64-1.9 

27.7 

8.x6    .34 

z6.8    a.9 

6X.57     .30 

51.3     x.5 

47-37     .7X 

41.9    x.8 

7.93     .sx 

47-5    x.9 

Ang. 

6.7 

8.49    .31 

19.  X    t.3 

6x.86    .98 

49-9    x-S 

48.06     .67 

44.0    9.9 

8.23     .99      49.3    1.8 

z6.6 

8.79     .aB 

21.5    9.4 

62.13     '^S 

48.8     X.O 

48.70     .6x 

46.4    9.6 

8.51     .a6 1     51.X     1.7 

26.6 

9.05     .fls 

23.9    3.4 

62.37     .99 

48.0    0.7 

49.28     .36 

49-1    9.9 

8.76     .94 

52.8    1^ 

Sept 

5.6 

9.28  +.11 

26.2  +9.4 

62.58  +.X9 

47.5  +0-S 

49.80  +^7 

52.x +3.X 

8.98  +.9X 

54.4 +X.4 

15.6 

9-47     -17 

28.6    a. 3 

62.75     •x6 

47.3    0.0 

50.23     .39 

55.3    3.3 

9-X7    -x?      55-7    X.3 

25.5 

9-63     .13 

30.9    9.a 

62.89      .X9 

47.4  -0.3 

50.58     .3X 

58.6    3.4 

9.32     .14  '     56.9     t.X   1 

Oct. 

5-5 

9-74    .09 

33.0    9.1 

63.00     .09 

47.8    as 

50.85       .99 

62.0     3*4 

9-45     -xx 

57.9    •-»  , 

X5-5 

9.81     .06 

35.0     X.9 

63.07     .06 

48.4    0.7 

51.02     .13 

65.5     S.4 

9.54    ,07 

5S.7    ••7 

255 

9.85  +.oa 

36.8  +1.7 

63.11  +.03 

49.3-0.9 

5Z.XX  4-.04 

68.8  +3.3 

9-59  +.04      59.2  +0.5 

Nov. 

1 

4-4 

9.85  —.01 

38.4    1-5 

63.12     .00 

50.3      X.O 

5X.IO  -.05 

72.0    3-x 

9.62  +.OX  i    59.6    0.3 

1 

X4.4 

9.83     .04 

39.7     x-« 

63.10  —.03 

51.3     X.X 

51.00     •X4 

75.0    9.8 

9.62 -.ox  1     59.8 +«.l 

1 

24.4 

9.77     .07 

40.7    0.9 

63.06     .09 

52.5    1.1 

50.8  X     .93 

77.7     «.3 

9.60    .04  i    59.9    0.0 

Dec. 

4-3 

9.68     .lO 

41.5    0.6 

63.00     .07 

53.6      X.X 

50.54     •3X 

80.0     9.x 

9.55     •««      59.8 -«.a 

1 

14-3 

9-57  -•" 

41.9+0.3 

62.91  —.09 

54.6  — X.0 

50.  X9  -.38 

8X.9  +X.6 

9.47 -.«8  J     59.5-0.3 

a4-3 

9-44     -H 

42.0-0.1 

62.8X      .IX 

55.6    0.9 

49.78   .44 

83.2    I.I 

9.38     .XO      59.1    0.9 

34-3 

9.29  -.16 

4Z.8-Ob4 

62.70  -.X9 

56.5-0.8 

49.32  -.49 

84.1  +0.6 

9.27  -.19      58.5  -«.6  ; 
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1 

1 

Mean 
Solar 
Date; 

a  Eridani. 

0  Piscium. 

^  Arietis. 

50  Cassiopeise. 

RiRht 
Asceosion. 

Declination 
SoutA. 

Rijfht 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h      m 

0 

h      m 

0        » 

b      m 

0         > 

h      m 

0        t 

I  33 

-57  44 

I    40 

+  8  39 

I    49 

+  20    18 

I  54 

+71  55 

(Dec. 

30-3^ 

8 
58.29  -.33 

99 

70.4  -0.7 

s 
5.03  —.10 

f9 

5.4  -0.6 

a 

5. II   -.IX 

%9 

63.6  —0.4 

8 
51.10  -.50 

81.9 +1.2 

Jan. 

9.2 

57-96       .34 

70.8  —0.2 

4.92     .xz 

4.8     0.6 

5.00       .12 

63.1      0.5 

50.58       .54 

82.8  -1-0.6 

19.2 

57.62       .34 

70.7  -fo.4 

4.80       .12 

4.1     0.7 

4.87       .13 

62.6     0.6 

50  02       .58 

83.1     0.0 

29.2 

57-29     .33 

70.0     0.9 

4.68        .13 

3-5    0-7 

4-73     -'4 

61.9     0.8 

49-43     -58 

82.9  —0.5 

Feb. 

8.2 

56.97     .31 

68.8    1.4 

4.55        .X2 

2.8    0.6 

4.59     .14 

61.0     0.9 

48.85     .^7 

82.1      I.X 

1 

18.1 

56.67  -.28 

67.1  +1.9 

4.43    -.11 

2.2  —0.5 

4.46  — .T3 

60. 1  —0.9 

48.30  -.52 

80.7  -1.6    ' 

28.1 

56.41     .24 

65.0    2.4 

4-32        .09 

1-7     0-5 

4-34     -" 

59.2     0.9 

47.80     .45 

78.9     2.0 

Mar. 

10. 1 

56.19     .19 

62.4    2.7 

4.24        .07 

1.3     0.3 

4.24     .08 

58.3     0.9 

47-39     -36 

76.6     2.4 

20.1 

56.02     .14 

59-5    3.0 

4.18   —.04 

I.O  —0.2 

4.17     .05 

57.5     0.8 

47.08     .25 

74.1     2.6 

30.0 

55.90     .08 

56-3    3.3 

4.16        .00 

0.9    0.0 

4.14  — .oz 

56.8     0.7 

46.89  —.13 

71.4     2.8 

1 

Apr. 

9.0 

55.86  —.01 

530+3.4 

4.18   +.04 

I.l  +0.2 

4.15  +.03 

56.2  -0.5 

46.82        .CO 

68.6  -2.8 

19.0 

55.88  +.06 

49-5    3.5 

4.24        .08 

1.5   0.5 

4.21     .08 

55.8  —0.2 

46.90  +.14 

65.8    2.7 

29.0 

55-97     -13 

45.9    3.6 

4-34     -»3 

2.0    0.7 

4-31    -13 

55-7    o-o 

47.10     .27 

63.1     2.5 

May 

8.9 

56.13     .ao 

42.3    3-5 

4.49     .17 

2.9     1.0 

4-47     -17 

55.8  +0.3 

47.44     .40 

60.7     2.3 

18.9 

56.36     .26 

38.9    3.4 

4.69     .21 

4.0      1.2 

4.66     .22 

56.2    0.5 

47.91     .32 

58.6    X.9 

28.9 

56.65  +.32 

35-6  +3.a 

4.92  +.25 

5.2  +1.4 

4.90  +.25 

56.9  +0.8 

48.48  +.62 

56.9  -X.5 

June 

7.8 

57.00     .37 

32.5    2.9 

5.18     .28 

6.7     X.6 

5.17     .28 

57.8     x.o 

49.14     .70 

55-6    I.X 

17.8 

57-40     .41 

29.8    2.5 

5-47     -30 

8.4     x.7 

5-47     -31 

59.0     x.3 

49.88     .76 

54.7    0.6 

27.8 

57-83      -45 

27.5    2.1 

5-77     -31 

10. 1     Z.8 

5-79     -32 

60.4     1.5 

50.67     .80 

54.4  -O.I 

July 

7.8 

58.29     .46 

25.7     X.6 

6.08     .31 

12.0     1.8 

6.12     .33 

62.0     x.6 

51.48     .82 

54.6  +0.4 

17.7 

58.76  +.47 

24.4 +X.I 

6.40  +.3X 

13.8 +1.8 

6.45  +.33 

63.7  -I-X.7 

52.31  +.83 

55-3 +0.9 

27.7 

59-23     -46 

23.6  +0.5 

6.71     .30 

15.6     1.8 

6.77    .32 

65.4     X.8 

53- M     -8' 

56.4      X.4 

Aug. 

6.7 

59.68     .44 

23.3 -O.X 

7.01     .29 

17-3    1.7 

7.09     .30 

67.2     x.8 

53-95     -78 

58.0     x.8 

16.6 

60.  Z I     .41 

23.7     0.6 

7-29     -27 

18.9    1.5 

7.38     .28 

69.0     1.8 

54-71     -74 

60.0    2.2 

26.6 

60.50    .37 

24.6       Z.2 

7.54   .24 

20.4    X.3 

7.66    .26 

70.8     1.7 

55-42     .68 

62.3     2.5 

Sept. 

5.6 

60.84  "^"-3' 

26.0  — X.7 

7.77  +-ai 

21.6 +X.X 

7.90  +.23 

72.5  +1.6 

56.06  4-.6X 

65.0  +a.8 

15.6 

61.13      .25 

28.0    a.x 

7.96     .18 

22.7    0.9 

8. 1 1     .20 

74.0     1.5 

56-63     .53 

68.0    3.x 

25-5 

61.34      -^^ 

30-3    a«5 

8.13     .15 

23.5     0-7 

8.30     .x7 

75.4     «-3 

57-"      -44 

71.2     3-a 

Oct. 

5-5 

61.49      .11 

32.9    2.8 

8.26       .X2 

24.1     0.5 

8.45     .X3 

76.6     I.I 

57-51    .34 

74-4    3.3 

155 

61.57  '*-'05 

35.8     2.9 

8.36       .09 

24.5     0.3 

8.56     .xo 

77.7     X.o 

57.81    .23 

77.8    3.4 

25-5 

61.59  — .oa 

38.8  —3.0 

8.43  +.06 

24.7  +0.1 

8.65  -f-.o7 

78.5  -h>.8 

58.00  -♦-.X4 

81.2  +3.3 

Nov. 

4-4 

61.53     .09 

41.7    2.9 

8.47   +.03 

24.6—0.1 

8.70     .04 

79.2    0.6 

58.09  +.04 

84.5    3.a 

14.4 

61.41     .15 

44.6    2.7 

8.49       .00 

24.5     0.2 

8.73  +.0X 

79.8    0.4 

58.08  —.07 

87.6    3.0 

24.4 

61.23      '^O 

47.2     2.4 

8.47  -.03 

24.2     0.4 

8.73  —.ox 

80.1      0.2 

57.95.    .18 

90.5    3.8 

Dec. 

4-3 

61.00      .25 

49-5    9.1 

8.43    .05 

23.8     0.5 

8.69     .OS 

80.3  +0.1 

57-72     .a8 

93-1    a.4 

^4-3 

60.73  -.29 

51.3  -1.6 

8.37  -07 

23-3 -0-5 

8.63  -.07 

80.2  —O.I 

57.40  -.37 

95.4  •fa.o 

24-3 

60.43     .31 

52.7    »•! 

8.29    .09 

22.7    0.6 

8.55     .09 

80.0    0.3 

56.99     .45 

97.2    X.5 

34*3 

60.10  —.34 

53-5  -0.6 

8.18  —.XX 

22.1  -0.7 

8.44  — .X2 

89-7  -  0*4 

56.50  —.51 

98.4  +1.0 

318 


FIXED  STABS,  1899. 


1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Arietis. 

f^Ceti 

I  Cassiopeiae. 

f»CetL 

Mean 

Solar 
Date. 

1 

Risht 
Aacenaion. 

Declinadon 
Nvrth, 

Riclit 

Declinadoo 
N^rth. 

Right 
Ascenaion. 

DecUoatioa 
Nvrth, 

Risht 

Nmrtk. 

h     m 
2      I 

• 
+22    59 

h     m 

a    7 

• 
+    8    22 

h     m 
2    20 

• 

• 

+66  56 

h      m 
2    22 

+    80 

(Dec. 

30-3) 

a 
30.38  — .xo 

z8.z-o.a 

8 
40-39  -09 

30.2   -0.6 

a 
.   47-09 --34 

•a 

76.4  +1.3 

a 
49-01  -.09 

;    33-6-0.7 

Jan. 

9*3 

30.27     .xa 

17.7    0.4 

40.29       .XX 

29.5         0.6 

46-72     .39 

77.4    0.8 

48.92     .zo 

33.0     oA 

1 
1 

19.2 

30.14     .14 

17.2    0^6 

40.17     .xa 

28.9        0.6 

46.32     .4a 

78.0  -fo.3 

48.80       .12 

32.3     0^ 

29.2 

30.00     .14 

16.6    0.7 

40.04     .X3 

28.3    a6 

45-88    .45 

78.0-0.3 

48.67    .u 

31.7     0^ 

Feb. 

8.2 

29.85     .14 

15.8    0.8 

39.90     .H 

27.7    0.6 

45.42     -45 

77-4    o^» 

48.53     -14 

31.2     o-s 

x8.2 

29.70  -.14 

Z4.9  -0.9 

39.77  -.X3 

27.1-0.5 

44.98  -.4a 

76.4  -1.3 

48.39  --U 

30.6-0.5 

28.2 

29.57       -M 

14.0    x.o 

39.65       .X2 

26.7    0.4 

44-57     -38 

74.8     X.7 

48.26     .xa 

30.2     0.4 

Bfar. 

10. 1 

29.46     .xo 

Z3.0    x.o 

39.54   .09 

26.3    0.3 

44.22     .3a 

72.9    a.x 

48.14     .xo 

29.9     0.3 

20.1 

29.38    .06 

X2.0     0.9 

39.46    .06 

26.1  —0.1 

43-93     .S4 

70.7    a.4 

48.05     .08 

29.7-0.1 

1 

i 

30.x 

29.34  -•« 

IZ.2    a8 

39.41  -.^3 

26.0    0.0 

43-73     .15 

68.2    a.6 

47-99  -.«♦ 

29.6      Quo 

Apr. 

9-1 

29-34  +.(n 

10.5 -«.6 

39.40  +.« 

26.x -Ko.a 

43.63  -.o* 

65.5  -a.6 

47-97    .» 

29.7-Hfc.a 

19.0 

29.38     .07 

9-9    0.4 

39.44     .06 

26.4    0.4 

43-64  +.07 

62.9    a.6 

47-99  +.«♦ 

30.0      0.4 

29.0 

29.48     .xa 

9.6—0.2 

39.52     .xo 

27.0    0.7 

43.76     .17 

60.4    a.s 

48.05    .09 

30l6    0.6 

May 

9.0 

29.62     .17 

9.5+o.z 

39.64     .X5 

27.8    0.9 

43-99     ->B 

58.0    a.a 

48.16     .13 

31.3    o.« 

18.9 

29.81      .SI 

9.7    0.3 

39.81     .19 

28.9    x.x 

44-32     .38 

55-9    1.9 

48.3a     .x8 

3«-3    " 

28.9 

30.04  +.a3 

Z0.2-H>.6 

40.02  -»-.a3 

30.0  -fi-s 

44.74  +-46 

54.x  -x.6 

48.51  -Ktx 

33-5 +«.3 

June 

7-9 

30.31     .as 

ZO.9    0.9 

40.26     .a6 

31.4     x.s 

45.25     .54 

52.7       X.2 

48.74    ••S 

34-9    1-4 

1 

17.9 

30.61     .31 

12.0    x.x 

40.54     .28 

33.0     X.6 

45.82     .60 

51.8    0.7 

49.01      .XJ 

36.4    x.« 

' 

27.8 

30.93     .S3 

13.2     X.3 

40.83     .90 

34-7    1.7 

46.44     .6« 

51.3 -«.3 

49.29     .«9 

3».o    x.7 

Jnly 

7.8 

31.26     .33 

14.6    x.s 

41.14     .31 

36.3    1.7 

47.10     .67 

5X.2-H>.2 

49.60     -sx 

39.7    1.7 

17.8 

3159  +-S3 

16.2  4-X.6 

4X.45  +.31 

38.1  +X.7 

47.78  -f.68 

51.6 -H».7 

49.91  4-.SI 

4x^+2.7 

27.7 

3193     -33 

17.9    1.7 

41.76     .31 

39.8     1.7 

48.46     .68 

52.5     «•« 

50.22     .31 

43-1    x.6 

Ang. 

6.7 

32-25    -SI 

19.6    X.8 

42.07     .90 

41.5     x.6 

49.14     .« 

53-8    I.S 

50.53     .30 

44.7    «•$ 

16.7 

32.56      .39 

21.4     1.8 

42.36     .28 

43.0     1.4 

49-79     M 

55-5    1.9 

50.82     .aB 

46.2    1.4 

26.7 

32.84     .a7 

23.2     1.7 

42.63     .a6 

44.3     1-3 

50.41     .39 

57-5    «-» 

5X.IO      .86 

47-5    M 

Sept 

5.6 

33.10  +.a4 

24.8  +1.6 

42.87  +.23 

45-5 +X.X 

50.98 +.54 

59-9  -N.5 

51.35  +-M 

48.6 +X^ 

Z5.6 

33-33     •« 

26.4     x.s 

43.09     .ao 

46.5    a9 

51.49     .49 

62.5    2.7 

51.58      .22 

49.5    ^ 

25.6 

33-53    -18 

27.9     X.4 

43.28     .17 

47.2    0.6 

51-95     '^ 

65-4     «.9 

51.78     .19 

50.2    0.6 

Oct 

5.6 

33-69    -xs 

29.2      1.2 

43-44     -M 

47.7     ©-4 

52-34     -35 

68.4     3-0 

51.95     .x6 

50,6    0.3 

15-5 

33.83       .12 

30.4      X.X 

43-57    •" 

48.1+0.2 

52-65     .a7 

71.4     3-1 

52.10     .13 

5a9  4«wt 

25-5 

33-93  +-09 

31.4  -H>.9 

43.66  4-.08 

48.2    0.0 

52.89  -f.ao 

74-6+3.1 

52.21  +.XO 

50.9    o-o 

Nov. 

4-5 

34.00     .OS 

32.2    0.8 

43.73    .05 

48.1 -O.Z 

53.04       .XI 

77-7    S-o 

52.30     .07 

50.8 -0^ 

144 

34.04  +.02 

32.9    0.6 

43-77  +.« 

47-9    ©-3 

53.12  4-.03 

80.7    a.9 

52.35     .04 

50.6    a3 

• 

24-4 

34.04  —.01 

33  4    0-4 

43.78    .00 

47-5    0-4 

53.10  -.03 

83.5    «-7 

52.37  +.o« 

50.2     OH 

Dec. 

4-4 

34.02     .<H 

33-7  -HK2 

43.76  -.02 

47.1    as 

53.00     .X4 

86.0    a.4 

52.37  -.« 

49-7    0.5 

■ 

14.4 

33-97  --07 

33.8    0.0 

43.72  -.06 

46.5  -0.6 

52.82  —.22 

88.2 +a.o 

52.33  -^ 

49.x -04 

1 
1 

24-3 

33.89     A)9 

33-8  --0.T 

43.65     .08 

45.9    0-6 

52.56       .90 

90.1    x.6 

52.27     u>7 

48.5    e^ 

■ 

34-3 

33.79  -.11 

33-5  -«-3 

43.56  — .xo 

45-3 -0.7 

52.23  -.37 

91.4  4-1.1 

52.19  —.10 

47*8 -«4 
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yCeti. 

a  Ceti. 

48  Cepb 

et  (H.) 

C  Arietta. 

Mean 

Soltf 
DftUb 

Rlfht 

AtcenfttoiL 

DttclinsdoB 

Rifht 
Asconaioa. 

E>«cHnaUoa 

Rifht 
Atcenaioa. 

Declinatioa 

Rislii 
Aaceoaioa. 

Dacliaadon 
N^tk. 

h     m 

a  38 

+  a  48 

h     m 

a  57 

• 

+  3  41 

h     m 

3    7 

• 

+77  ai 

h     m 

3  9 

• 

+ao  40 

(Dec. 

30-3) 

■ 

5-73-^ 

1* 

4X.9  -H>.8 

S 

X.79  "■•<'7 

99 

4X.8  -0.8 

a 
35-74"-  -33 

70.0+8.1 

a 
7-75  -07 

WW 

22.2  -0.1 

Jan. 

9-3 

5.64       .10 

4X.2    a7 

I.7X      .10 

41.0    0.7 

35.13    •« 

71.8     X.6 

7.68    .09 

22.0    Ob« 

19.2 

5.53     •»• 

40-5    o«7 

X.60    .xa 

40-3     0-7 

34-4«     -76 

73.2     I.x 

7.57    .» 

2X.7    0.9 

1 

29.1 

5.40     .14 

39*8    as 

1.47     .ij 

39.7    0.6 

33.59     .83 

74-0  4«.S 

7-43    .«4 

21.3     0.4 

Feb. 

8.2 

5«5    -M 

39-3    0-5 

X.33     .14 

39«    0-5 

32-73    -86 

74.2-0.1 

7.28    .16 

20.8    CS 

1 

X8.2 

5-xx  --H 

38.9  -^4 

X.x8  -%xs 

38.7-^4 

3X.85-  M 

73.8  -0.7 

7.X2  -.16 

20.2  -C6 

1 

28.2 

4.97   .13 

38.6    cs 

X.03     .IS 

38.4    o.a 

30.99    .81 

72.9    I.a 

6.96     .16 

X9.6     C6 

Mar. 

XO.Z 

4.84       .IS 

38.4  -0.1 

0.89     .ts 

38.2  -0.1 

30.20    .73 

7X.4    1.7 

6.8  X    .14 

18.9    C7 

20.1 

4.74   .09 

38.4  4«.i 

0.77     .to 

38.2    0.0 

29. 5  X      .68 

69.4    a.x 

6.68    .18 

X8.3    c6 

30.X 

4.66     .06 

38.6    cs 

0.69     •07 

38.3  4«.t 

«8.95    .47 

67.x     8.S 

6.58    .06 

X7.7    c6 

Apr. 

9.x 

4.62  -.« 

39.0  -fo.S 

0.63  --•OS 

38.6  +0.4 

28.36-  .90 

64.5  -8.7 

6.5X  -.04 

Z7.X--CS 

m 

19.0 

4.62  4--oa 

39.6    0.7 

0.6  X  -|>.0X 

39.a    0.6 

28.34-  ''S 

61.7     8.8 

6.49    .00 

16.7     C4 

29.0 

4.67    .07 

40.4    0.9 

0.64    .OS 

39.9   ©•8 

28.31+  .07 

58.8     8.8 

6.5X  +.0S 

X6.4-C8 

Mar 

9.0 

4.76    .11 

4X.5    i.x 

0.72      .10 

40.8     X.O 

28.47    .96 

56.0    8.8 

6.59     .10 

Z6.3    c« 

X9.0 

4.90     .16 

42.7     1.S 

a83    .H 

42.0    x.s 

28.82    ^ 

53.3  l-fi 

6.7Z     .IS 

Z6.4+C8 

28.9 

5.08  -^.so 

44- X  +«-5 

z.oo  4-.18 

43-3 +14 

29.34^.68 

50.8  -8.3 

6.88  +.19 

16.7 +C4 

Tuna 

7-9 

5.29    .n 

45.7    «•« 

X.20    .sa 

44-7    «-3 

30.03   .77 

48.6    8.0 

7.09     .93 

Z7.2    c6 

^ 

X7.9 

5.54     .fl6 

47-4    »-7 

1.44     '"S 

46.3    1.6 

30.86    .90 

46.8     1.6 

7.34      .86 

S7.9    c8 

27.8 

5.8Z     .aB 

49.x    1.8 

Z.70      .97 

48.0    1.7 

31.81     I.OX 

45-4    «•« 

7.62     .89 

z8.8    1.0 

July 

7.8 

6.ZZ    .90 

50.9    X.8 

1.99    ^n 

49-7    «-7 

32.85   X.09 

44-4    0-7 

7-92     -SI 

X9.9    t.i 

17.8 

6.41  +.90 

52.6  +1.7 

2.29  +.90 

5X.3-H.8 

33-96+1.14 

43.9-0.3 

8.23  +.38 

21.1+1.8 

27-7 

6.72    .90 

54-3    i.fi 

2.59     "lO 

52.9    I.s 

35.12    1.16 

43.8  +o.a 

8.56     .32 

22.3    1.9 

Ang. 

6.7 

7.02     .y> 

55.8    i.s 

2.90    .30 

54-4    «-4 

36.30   1.17 

44-3    0-7 

8.88     .3a 

23.7   ».s 

16.7 

7.3X     .«9 

57.2    1.3 

3-X9    '^ 

55.8    i.a 

37-47   '-«5 

45.2    t.t 

9.2X     .31 

25.0     Z.3 

26.7 

7-59    •«7 

58.3    t.o 

3.48     .sB 

56.9    1.0 

38.62    i.ia 

46.5     I.s 

9-5X     .30 

26.3     1.3 

•Sept 

5.6 

7-85  +.85 

59-3  +»-8 

3.73  +•«« 

57-9 +0.8 

39.72+1.06 

48.2  +X.9 

9.8  X  +.88 

27.5  +i.a 

15.6 

8.09     •« 

59.9    O.S 

4.00     .Si 

58.5    0.5 

40-75     -99 

50-3    «-3 

10.08      .86 

28.7    x.t  ■ 

25.6 

8.30    .so 

60.3+0.3 

4.23     .11 

58.9+0.3 

4X.69     .90 

52.8    a.6 

10.33      .«4 

29.7      X.O 

Oct 

5.6 

8.48     .17 

60.3     0-0 

4.42     .18 

59.1    ao 

42.54      -79 

55-5    «-9 

10.56      .81 

30.7    c8 

1 

15.5 

8.64     .14 

60.4 --cs 

4.59     .16 

59.0  -«.a 

43-«7     -66 

58.5    3.« 

ZO.76      .18 

31.4    C7 

1 

«5-5 

8.76  4*11 

60.x  ~«.4 

4-74  +*«3 

58.7  -0.4 

4387+  .33 

61.6 +9.a 

XO.93  +.x6 

32.1  +0.6 

Not. 

4-5 

o.oO     .oB 

59.6    0.6 

4.85    .10 

58.3    0.6 

44-32     .38 

64.9    3.3 

11.08      .13 

32.6    cs 

M-4 

8.92     .OS 

59.0    0.7 

4.94    .07 

57.6    0.7 

44.62     .ai 

68.2    3-3 

tX.19      .09 

33.0    0.3   1 

244 

8.96  "f  .01 

58.2    0.8 

5.00    .04 

56.9    0.8 

44.75+  -03 

71.4    3.* 

XI.26      .06 

33-3    ca 

Dec. 

4-4 

8.96  -.01 

57.4    0.8 

5.02  -l>.oi 

56.  t    0.8 

44.71-  .la 

74.5    S.O 

IX. 30  +.03 

33-5  -*^« 

X4-4 

8.94  -.<H 

56.6  -0,8 

5.01   — .09 

55.3-0.8 

44.50-  .a9 

77.4  +«-7 

IX.  31  -.01 

33-5    0.0 

^43 

8.89     .07 

55.8    0.8 

4.97       .05 

54.3    0.8 

44- X  3     .45 

80.0    a.4 

XI. 29      .04 

33.5-^1 

34-3 

8.80  ^.10 

55.0  -0.8 

4.90  -.08 

53.6-0.8 

43.60-  .58 

82.1  +a^ 

11.22  -.08 

33-4  "0-« 
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aPer 

leL 

fEridani 

dPeraeL 

fTa 

mi. 

Mma 

SoUr 
DaMl 

RigbC 

Daclinadon 

Richt 

DecUnadaB 
S0mtJL 

Richt 

Declinadoo 

Riefat       ' 

Xjrt^ 

h      m 

3  17 

• 

+49  30 

h      m 

3  28 

• 

—  9  47 

h      ai 

3  35 

+47  27 

3  41 

• 
+23  47 

(Dee. 

30.4) 

• 
9.38  ~.ii 

99 

22.  Z  4-1.2 

a 
12.23  -.07 

* 
58-5  -1.4 

a 
46.78  -.08 

66.7  +i.a 

a 
31.02  —.04 

43.0+0^ 

J". 

9-3 

9*25    -IS 

23.1     0.8 

12.Z5     .09 

59.7      I-X 

46.67     .13 

67.7    0.9 

30.96     .08 

43.0      ObO 

X9-3 

9.08     .ao 

23-7    0-4 

Z2.04     .la 

60.8     0.9 

46.52     .17 

68.4    0.6 

30.87     .11 

42.9 -txa 

«9-3 

8.86    .«3 

23.9 -H).! 

11.9X     .H 

61.6     0.7 

46.32     .ax 

68.8<K>.a 

30.74    -u 

42.7     0.3 

Feb. 

8.a 

8.62     .85 

23.8  -0.3 

ZZ.75    .16 

62.2    0.3 

46.10    .a3 

68.9 -o.a 

30.59     .16 

4*3     »-4 

Z8.2 

8.38  — .aj 

23.3  -^6 

XI.59  -.17 

62.6 -ca 

45.86  -.a4 

68.5-0.3 

30.42  -.17 

41.9  -«V5 

28.2 

8.ZZ     .as 

22.5    1.0 

XZ.42    .16 

62.7    0.0 

45.61     .a4 

67.8    0.8 

30.25     .X7 

4Z.4      Ck£ 

Mar. 

Z0.2 

7.87     .aa 

21.3    1.3 

ZI.26     .15 

62.6  +0.3 

45-37     •« 

66.9    x.x 

30.08     .16 

40.8     0.6 

aaz 

7.67     .19 

19.8    X.6 

IZ.IZ      .13 

62.1    0.3 

45- x6    .19 

65.6    x.4 

29.93    -u 

40-X    0.7 

30.x 

7.50    .14 

18.2    Z.7 

XO.99     .xx 

61.5    0.8 

44.98    .x3 

64.x     x.6 

29.80     .XI 

39-5    0-7 

Apr. 

9.x 

7.39  -.08 

16.4  — X.8 

XO.90  -.07 

60.6  +X.I 

44.86  — .xo 

62.5  -X.7 

29.70  —.07 

3&8-0.6 

S9.0 

7.33  -.« 

Z4.5    1.8 

ZO.84  —.03 

59.4     ««3 

44.78  -.<H 

60.8    1.7 

29.65  —.03 

38-3    0.5 

29.0 

7-35  +-05 

X2.7    1.8 

10.83  H-.oi 

58.0    X.5 

44.78  +.oa 

59- X    1.7 

29.65  +.03 

37-8    OL4 

M«r 

9.0 

7.43     .la 

XI.O    1.6 

XO.87     .06 

56.4     1-7 

44.83     .09 

57.5    1.6 

29.69     u>7 

37-4    tt-S 

X9.0 

7.58    .18 

9,4    1.5 

10.94     «zo 

54.6     1.9 

44-95     -15 

56.0    1.4 

29.78     .xa 

37-3  -O.I 

28.9 

7.80  +.a5 

8.x  —I. a 

IX.07  -Kx3 

52.6  +a.o 

45.14  +.aa 

54.6  -x.a 

29.92  +.z6 

37-3  4^« 

Jane 

7-9 

8.07     .90 

7.0    0.9 

XI.24     .x8 

50.6    a.1 

45.38     .a7 

53-5    1.0 

30.  IX     .ax 

37-4    o-S 

179 

8.40     .55 

6.2    0.6 

XI.44     .aa 

48.5    a.1 

45-68     .sa 

52.7    0.7 

30.34     •«4 

37-8    0.3 

27.9 

8.77      » 

5.7  -a3 

ZI.67     .as 

46.4    a.x 

46.02    .96 

52.2    0.4 

30.60     .a8 

38.4    0.6 

July 

7.8 

9.X7     .4a 

5*6    ao 

11.93    .ay 

44.3    a.o 

46.40    .99 

51.9  -O.X 

30.89     .90 

39-1    0.8 

17.8 

9.60 +.43 

5.8-h».4 

Z2.2X  +.iB 

42.4  4-X.8 

46.80  4-W4Z 

52.0 -H>.a 

31.20  +.3a 

40.0  +Z.O 

27.8 

XO.O4     .44 

6.3    0.7 

X2.30    .ag 

40.6    x.6 

47.22      .43 

52-3    «-5 

3X-52     .33 

41.0    xja 

Ang. 

6.8 

10.49     .44 

7.2     X.0 

X2.80    .90 

39- X    X.4 

47-65     -43 

53.0    0.8 

3X-85     -13 

42.0    x^ 

16.7 

XO.93     •44 

8*3    i.a 

13-09    •« 

37.8      X.I 

48.08     .43 

53.9    «-o 

32.  x8    .93 

43-X     t.J 

26.7 

11.36    ^a 

9.6    1.4 

13.38     .48 

36.9    (k8 

48.51     ^a 

55.0    x.a 

32.50    .9a 

44.2     i.^ 

Sept 

5-7 

ZZ.78  +.40 

zz.z  4-1.6 

13*66 -Kty 

36.3 -H>.4 

48.91  4-W40 

56-3  +1-4 

32.81  4n9> 

45-3  +t-t 

Z5.6 

Z2.Z6     .S7 

Z2.9    1.8 

X3*9a    .as 

36.0     ObO 

49.30     .98 

57.8     x.6 

33-"     •«» 

46.3     I-O 

23.6 

X2-52      .34 

Z4.8    X.9 

14.16    •95 

36.2-0.3 

49.67     .99 

59-4    »-7 

33-39    ^ 

47-3    o^ 

Oct 

3.6 

Z2.85     .31 

z6.8    a.0 

14*38    .ai 

36.7    0.6 

5aoi     .9a 

61.2     x.8 

33-65    -"S 

48.S    oJ 

13.6 

I3-M    •V 

z8.8    a.1 

X4.57    .xB 

37-5    «-o 

50.31     .iB 

63.0    x.9 

3389    •« 

48.9     OJ 

1 

«3-3 

1339  -Kts 

20.9  4«.x 

14-74  4^x5 

38.6 -^.a 

50-57  4^«9 

64.94-X.9 

34-09  4wi9 

49-6 -Hi^ 

Not. 

4-5 

13.60    .18 

23.0      1.Z 

14.87     .xa 

39-9    1-4 

50.80    .ax 

66.8    x.9 

34.27    J« 

50LI    0.3 

i 

M-5 

13-75    •IS 

23.1    a-o 

Z4.98     .09 

41.4    X.3 

50.98     »x6 

68.7    x.9 

34-4a     -"S 

50.6        ONt 

«4-3 

X3.86    .oB 

27.1    1.9 

23.05     .06 

43.0    x.6 

51.12     •« 

70.5    xJ 

34-54     •» 

5X-0    tt^ 

Dec 

4-4 

l3-9«  +-<« 

28.9    X.8 

X5.o9-K«a 

44.6    x.6 

51.20  4vo6 

72.2     X.7 

34.62    .06 

1    5X-4    •^s 

1 

1 
1 

X4-4 

i3-9«-^ 

30.6  -fi.6 

Z5.IO— wOl 

46.2 -x.6 

5X.23     •» 

73^«+«.3 

34-654^ 

1 

t 

«4*4 

23.87    jsB 

StM    1*3 

X5-07    ^ 

47*7    M 

51.2Z  ->e8 

75.2    us 

34.«  — 

SX^-M.! 

34^ 

13-7* -^13 

33.2  4-ue 

15.00 -w«e 

49.0 -x.9 

51.13  -vn 

76^4^0 

34.62-^ 

su  .- 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

C  Persei. 

y  Eridani. 

y  Tauri. 

eTaurl 

Mean 
Solar    . 
Date. 

Right 
Aacenaiom 

Declination 
N»nh, 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

h     m 

e          * 

h     m 

e          * 

b     m 

• 

h      m 

• 

3  47 

+31  35 

3  53 

-13  47 

$9 

4  14 

+  15    23 

4   22 

+18  57 

(Dec. 

30.4) 

8 

49.38  -.<H 

II. 2 +0.3 

s 
21.10  —.05 

45.1  —1.6 

8 
5.02  — .OZ 

99 

7.2-0.3 

s 
45-47     •«> 

99 

28.9  — o.a 

Jan. 

9.3 

49.31      .08 

II.5     0.3 

21.03     .08 

46.6   Z.4 

4.98     .OS 

6.9     0.4 

45-45  -•<H 

28.8    o.a 

19. 3 

49.21     .za 

1 1.7 +0.1 

20.93     .za 

47-9    i-x 

4.91     .09 

6.5     0.4 

45.38     .08 

28.6    o.a 

29.3 

49.08     .15 

ix.8-«.x 

20.80     .X4 

48.9    0.9 

4.81     .za 

6.Z    0.4 

45.28     .za 

28.3    0.3 

Feb. 

8.3 

48.92     .17 

XI.6    0.3 

20.65     .16 

49-7    0-6 

4.67     .xs 

5.8    0.4 

45-15     .15 

28.1    0.3 

18.2 

48.73  ~.i9 

Z  1.2 -0.4 

20.48  ~.X7 

50.2  -0.3 

4.5Z  — .x6 

5.4-0.4 

44.99  -.17 

27.8  -0.3 

28.2 

48.54     .19 

10.7     0.6 

20.30     .X7 

50.3    0.0 

4-35     -«7 

5.0    0.4 

44.82     .X7 

27.4    0.4 

Mar. 

10.2 

48.36     .z8 

ZO.O     0.8 

20.13  ■  .X7 

50.2  +0.3 

4.18     .17 

4.7    0.4 

44.64     .x7 

27.0    0.4 

20.2 

48.19     .x6 

9.2     0.9 

Z9.96     .X5 

49.8    0.6 

4.02     .xs 

4-3    0.3 

44.48     .x6 

26.6    0.4 

30.  z 

48.05      .23 

8.3     0.9 

Z9.82     .X3 

49.  z    0.8 

3.88     .13 

4.0    0.3 

44-33     -14 

26.2    0.4 

Apr. 

9.1 

47.94  -.09 

7-3  -0.9 

X9.71  —.10 

48.  Z  +X.X 

3.76  — .xo 

3.8— o.a 

44.2Z  -.XX 

25.9 -0-3 

19.1 

47.87  -.04 

6*4    0.9 

19.63     .06 

46.8    X.4 

3.68     .06 

3.6— O.Z 

44.12     .07 

25.6    o.a 

29.0 

47.86  +.OX 

5.5    0.8 

19-59  -•«' 

45-3    x-6 

3.65  —.ox 

3.6    0.0 

44.07  — .oa 

25.4  -0.x 

May 

9.0 

47.90     .06 

4.7    0.7 

19.60  +.03 

43.6     z.S 

3.66  +.03 

3.7 -H).* 

44.08  +.03 

25.3    0.0 

19.0 

47.99     .la 

4.0    0.6 

19.66     .08 

4Z.7     a.o 

3.71     .08 

4.0    0.3 

44.13     .07 

25.3  +0.Z 

29.0 

48.13  +.17 

3.6-0.4 

19.76  +.xa 

39.6  +a.x 

3.81  +.xa 

4.4  +O.S 

44.22  +.xa 

25.5  +o.a 

June 

7-9 

48.33     .ax 

3-3-«-« 

19.90     .x6 

37-4    «•« 

3.96     .X7 

4.9    0.6 

44.36     .x6 

25.8    0.4 

27.9 

48.56     .as 

3.2    0.0 

20.08     .90 

35-2    *.• 

4.15     .ax 

5.6    0.8 

44-55     -ao 

26.2    0.5 

27.9 

48.84     .29 

3.3  -H).a 

20.29     .33 

32.9    a.a 

4-37      M 

6.4    0.9 

44-77     'M 

26.8    0.6 

July 

7-9 

49.14     .3a 

3-7    0-4 

20.54     .a6 

30.8    a.x 

4.62     .a6 

7.4     1.0 

45.02     .a7 

27.5    0.7 

17.8 

49-47  +-33 

4.2+0.6 

20.81  +.a8 

28.7  +1.9 

4.90  +.a9 

8.4  +1.0 

4530  +.89 

28.3+0.8 

27.8 

49.81     .35 

4.9    0.8 

21.09      .39 

26.9    X.7 

5.19     .30 

9.4     z.o 

45.60     .30 

29.2    0.9 

Aug. 

6.8 

50.16     .33 

5.8    0.9 

21.38     .30 

25.3    1.5 

5-50     .31 

10.4     z.o 

45.90     .3X 

30.0    0.9 

16.7 

50-51     -33 

6.7     z.o 

21.68     .30 

24.0    x.x 

5.81     .3X 

ZI.4     z.o 

46.22     .31 

30.9    0.9 

26.7 

50.86     .34 

7.8     x.z 

21.98     .a9 

23.1  0.7 

6.12     .sx 

Z2.3   0.9 

46.53     -SX 

31.7    0.8 

Sept. 

5-7 

51.19  +-33 

8.9+z.z 

22.26  +.a8 

22.5+0.4 

6.42  +.30 

13.1+0.7 

46.84  +.31 

32.5  +0.7 

15-7 

51.51      -31 

10.0     x.z 

22.54     .a7 

22.3    0.0 

6.72     .a9 

13.8    0.6 

47.15     .30 

33.2    0.6 

25.6 

51.82     .a9 

II. I     x.z 

22.80     .as 

22.6-0.4 

7.00      .87 

14.3    0.S 

47.44     .a8 

33-7    O.S 

Oct. 

5.6 

52.  ZO     .a7 

12.2      Z.Z 

23-04     -83 

23.2    0.8 

7.26     .a6 

14.7    0.3 

47-71     .a7 

34.2    0.4 

15.6 

52.36     •a4 

Z3.3     Z.O 

23.25     .ao 

24.2     z.a 

7-51       M 

14.9  +0.1 

47.97     .as 

34-5    0-3 

25.6 

52.59  +.ai 

14-3  +1-0 

23.44  +-»7 

25.5  -1.4 

7.73  +-«« 

Z5.0    0.0 

48.21  +.a3 

34.7  +o.a 

Nov. 

4-5 

52.79     .x8 

Z5.3     z.o 

23.60     .X4 

27.1     x.7 

7.94     .X9 

15.0— O.Z 

48.42     .ao 

34.8  +0.1 

14.5 

52.96     .X5 

16.2    0.9 

23-73     •" 

28.8     X.8 

8.IZ     .x6 

14.8    o.a 

48.61     .Z7 

34.8    0.0 

24-5 

53-09     -" 

17. 1     0.8 

23.82     .08 

30.7     Z.9 

8.25     .xa 

14.6    0.3 

48.76     .Z4 

34.8  -O.X 

Dec. 

4.4 

53-18     .07 

17.9  0.7 

23.89     .04 

32.6     X.9 

8.35     -09 

Z4-3    0-3 

48.88       .ZO 

34-7    0.x 

14.4 

53.22  +.Q3 

18.6  +0.6 

23.91  +.0X 

34-5  -'-8 

8.42  +.03 

13.9  -0.3 

48.96  +.06 

34.6  -O.X 

24.4 

53-23  --« 

19.2     0.5 

23.90  -.03 

36.3     1-7 

8.45  +.01 

13-6    0.3 

49.00  +.oa 

34.4    o.a  i 

34-4 

1 

53.19  -.06 

19.6  +0.4 

23.85  —.06 

38.0  — Z.6 

8.44  —.03 

Z3-3  -o-S 

49.00  — .oa 

34-3  -o.a 

2  I 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date; 

a  Tauri. 
{Aldvbaran. ) 

a  Camelopardalis. 

I  Aurigae. 

iz  Orionis. 

Right 
Aacension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

b      m 

0        t 

h      m 

•        t 

h      in 

• 

h      in 

• 

4  30 

+  16    18 

4  44 

+66  10 

4  50 

+33     0 

4  58 

+15  15 

(Dec. 

30-4) 

8 
9.85       .00 

27.6—0.3 

8 

5-15  --05 

99 

27.0  4-8.4 

8 
27.72  +.03 

99 

28.9  +0.6 

8 
50.27  +.03 

9t 

51.8  -0.4 

Jan. 

9-4 

9.83   -.04 

27.3     0-3 

5-05     -IS 

29.2     3.1 

27.71   -.03 

29.5      0.5 

50.27  -.03 

51.4     ©-4 

19.4 

9.77       .08 

27.0     0.3 

4.85    .34 

31.1     1.7 

27.66       .08 

30.0     0.4 

50.23       .06 

51.0    0.3 

29-3 

9.67       .11 

26.7     0.3 

4-57     -33 

32.7     x-3 

27.56       .X3 

30.4      0.3 

50.  z5     .10 

50.7     0.3 

Feb. 

8.3 

9-54     -14 

26.3     0.3 

4-21     .39 

33.8     0.9 

27.42     .x6 

30.6+0.1 

50.03     .X3 

50.4     ©.3 

18.3 

9.38  -.16 

26.0  —0.3 

3-79  --43 

34-5  +0-4 

27.25  -.x8 

30.6    0.0 

49.89  — .x6 

50.  z -0.3 

28.2 

9.22     .17 

25.7     0.3 

3-34     -46 

34.7 -O.X 

27.05       .30 

■ 

30.3  -0.3 

49.72     .17 

49.8     0.3 

Mar. 

10.2 

9.04     .17 

25-5    0-3 

2.87     .46 

34-4    0.6 

26.85       .30 

30.2      0.4 

49-55     .«7 

49.5      0.3 

20.2 

8.88     .16 

25.0    0.3 

2.43      -43 

33.6     x.o 

26.65       .19 

29.7      0.5 

49-37     -17 

49-3    o-a 

30.2 

8.73     -14 

24.7  6.3 

2.0Z      .38 

32.4     x.4 

26.47      •»7 

29.  z    0.7 

49-2Z     .xj 

49.  Z      0.3 

Apr. 

9.1 

8.60  —.XX 

24.4—0.3 

1.66  -.33 

30.7  -X.8 

26.32  -.X4 

28.4  -0.8 

49.07  -.X3 

48.9  —ax 

• 

19. 1 

8.51     .07 

24.3 -O.X 

1.38     .34 

28.8     3.1 

26.19     .xo 

27.6    0.8 

48.96     .09 

48.8  —ax 

29.1 

8.46  —.03 

24.2    0.0 

Z.18      .xs 

26.7     3.3 

26.12  -.05 

26.8    0.8 

48.89     .05 

48.8    ao 

May 

9.1 

8.45  +.oa 

24.2+0.1 

1.09  —.04 

24-3    a-4 

26.09     '^>o 

25.9    0.8 

48.85  —.01 

48.9 +at 

19.0 

8.49     .06 

24.4      0.3 

1. 10  +.06 

21.9    3.4 

26.12  +.03 

25.  Z     0.8 

48.87  +.04 

49.  z     0.3 

29.0 

8.58  +.XX 

24.7  +0.4 

1. 21  +.16 

19.5-3.3 

26.19  +.XO 

24.4  -0.7 

48.93  +.08 

49.4  +a4 

June 

8.0 

8.71     .15 

25.1  0.5 

1.42      .36 

17.2    3.3 

26.32     .15 

23.8     0.5 

49.03     .X3 

49.8    as 

17.9 

8.89     .19 

25.7    0.6 

1-73      -35 

15. 1    3.1 

26.50     .30 

23.3    0-4 

49.  z8     .17 

50.3    a6 

27.9 

9. 10     .as 

26.4    0.7 

2.13      -43 

X3.I     X.8 

26.72     .34 

23.0    0.3 

49-37     •» 

5Z.0    a7  < 

July 

7-9 

9.34     -afi 

27.2     0.8 

2.60     .51 

II.4     1.5 

26.98     .38 

22.9  —0.1 

49.58     .33 

51.7    0.7 

17.9 

9.61  +.a8 

28.1+0.9 

3-14  +*37 

lO.O  —1.3 

27.27  +.30 

22.8     0.0 

49.83  +.36 

52.5  -H>.8 

27.8 

9.90     .89 

29.0    0.9 

3-73     -61 

8.9     0.9 

27.58     .33 

22.9+0.3 

50.  ZO      .38 

53.3    0*8  1 

Aug. 

6.8 

10.20     .30 

29.9    0.9 

4-37     -65 

8.2     0.6 

27.92     .34 

23.2     0.3 

50.38      .39 

54.1     a8 

16.8 

10.50     .31 

30.7     0.9 

5.03    .67 

7.8  —0.3 

28.26     .35 

23.5     0-4 

50.68      .30 

54-8    0.7 

26.8 

10.81     .31 

31.5     0-8 

5.70      .68 

7.8  +0.3 

28.61      .35 

24.0     0.5 

50.98      .30 

55-5    0.6 

Sept 

5-7 

1 1. 12  -f.30 

32.2  +0.6 

6.39  +.68 

8.2  +0.5 

28.96  +.35 

24.5  +0.5 

51.29  +.30 

56.0 +a5 

15-7 

ZI.42     .29 

32.8     0.S 

7.07      .67 

8.8    0.8 

29.31      .34 

25.0     0.6 

51-59    -30 

56.5    a4 

25.7 

II.71     .18 

33-3    0.4 

7-73     -65 

9.9      1.3 

29.65      .33 

25.6     0.6 

51.89    .39 

56.8    as 

Oct. 

5.6 

XI.99      .37 

33.6    0.3 

8.36      .63 

11.2      X.S 

29.97      -33 

26.2     0.6 

52.  iB     .38 

56.9  +ax 

15.6 

12.25      .33 

33.8 +ai 

8.96     .57 

12.8     X.7 

30.28      .30 

26.9     0.6 

52.45     .«7 

56.9    ao 

25.6 

12.49  +.33 

33.8    0.0 

9.51  +.53 

14.7  +3.0 

30.57  +.38 

27.5+0.6 

52.71  .r^- 

56.8  —as 

Nov. 

4.6 

12.70    .30 

33.8  —0.1 

10.01      .46 

16.8      3.3 

30.84    .35 

28.2     0.7 

52.95     •>3 

56.5    as 

1 

14.6 

12.89    .17 

33.6    0.3 

10.43     .39 

19. 1      3.4 

31.08       .33 

28.8     0.7 

53.16     .30 

56.2    a4 

1 

1 

245 

1305       •»4 

33-4    0-3 

10.78     .30 

21.6    3.3 

31.29       .18 

29.5     0.7 

53-35     -17 

55-8    0.4 

Dec. 

4-5 

13.17       .11 

33-1    0.3 

IZ.O4       .31 

24.1      3.5 

31-45     -U 

30.2     0,7 

5350     .14 

55-3    0-4 

I 
I 

14.5 

13.26  -t-.o; 

32.7  -0.3 

11.20  +.IX 

26.7  +3,5 

31.57  +.10 

30.9  +0.7 

53.61    +.X0 

54-9  -0-4 

1 

24.4 

13.30  +.03 

32.4    0-3 

IX. 26      .01 

29.1      3.4 

31.64  +.05 

31.6     0.6 

53.68     .05 

54-4    0-4 

34-4 

13,30  -.03 

32.1  -0.3 

II. 21  +.10 

31.5 +«•« 

31.67     .00 

32.2  +0.6 

53.71  +.01 

54.0  -a4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 

a  Aurigse. 

y3  Orionis. 

/?  Tauri. 

Groombridge  966. 

•*4  %0W^»m 

Solar 
Date. 

RiRht 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Ascension. 

N»nJL 

Ascension. 

South, 

Ascension. 

North. 

Ascension. 

North. 

h      m 

• 

h      m 

• 

h      m 

a          f 

h      m 

e         f 

5   9 

+45  53 

5     9 

—  8  18 

5  19 

+28  31 

5  26 

+74  58 

I 

(Dec. 

30.4) 

8 

16.95  +'<H 

99 

49.5  +1.4 

a 
43.29  +.oa 

99 

66.  z  -1.7 

s 
57-  X7  +-03 

23-5+0.4 

s 
2Z.34+  .01 

99 

44.3+3.8    ' 

Jan. 

9-4 

16.96  — .oa 

50.8    x.a 

43.29  — .oa 

67.7    1.6 

57.20    .00 

23.9     0.3 

2Z.27-  .14 

47.0     3.6 

19.4 

16.90     .08 

52.0    x.x 

43.24     .07 

69.2    1.3 

57.17 -.03 

.     24.2     0.3 

2Z.04      .30 

49-5    a.3 

29.4 

16.79     .14 

53-0    0-9 

43.15     .10 

70.4    I.I 

57.  zo    .09 

24.5      0.3 

20.66     .44 

5Z.6    3.0 

Feb. 

8.3 

16.62     .x8 

53.7    0.6 

43.03     .X3 

7Z.5    0.9 

56.99      .13 

24.7  +O.X 

20.14      .56 

53-4    »-6 

18.3 

16.42  -.aa 

54.2  +0.3 

42.89  -.x6 

72.2  -0.6 

56.83  -.x6 

24.8      0.0 

Z9.52-  .65 

54.8 +I.X     i 

28.3 

z6.z8     .34 

54.4    0.0 

42.72     .17 

72.8    0.4 

56.66     .x8 

24.8  -O.X 

Z8.82      .71 

55.6  +0.6 

Mar. 

10.2 

15-93      "S 

54.2  -0.3 

42.54     .x8 

73.0-0.1 

56.47     .19 

24.6      0.3 

Z8.07      .74 

55-9    0.0 

20.2 

15.68       .34 

53.8    0.6 

42.36     .x8 

73.Z+0.X 

56.27     .19 

24.4      0.3 

17-32      .73 

55.6-0.5 

30.2 

15-45     -« 

53-1    0-8 

42.19     .16 

72.8    0.4 

56.09     .17 

24.0      0.4 

z6.6o     .68 

54.8     x.o  ' 

Apr. 

9.2 

15.24  -.19 

52.2 -X.I 

42.03  -.14 

72.3  +0.6 

55.92  -.X5 

23.5  -0.3 

Z5.94—  .61 

53.5  -1.5 

19.1 

15.08     .14 

51.0    X.3 

41.91      .XX 

7X.6    0.9 

55-79     •" 

23.0      0.5 

15-37   -31 

51.8    x.9 

29.1 

14.96     .09 

49.7     X.4 

4Z.82     .07 

70.6    x.x 

55.69     .08 

22.4      0.6 

Z4.9Z     .38 

49.7    a.3 

May 

9.1 

14.89  —.03 

48.3     x-4 

4Z.76  —.03 

69.4  1.3 

55.64  -.03 

2Z.9    0.6 

14.59     -as 

47-3    a.5 

19. 1 

14.89  +.03 

46.8     x.4 

4Z.75  +.OX 

68.0    X.5 

55.64  +.oa 

2Z.3     0.S 

Z4.42-  .xo 

44.8    3.6 

1 

29.0 

14.96  +.09 

45.4 -x.4 

4Z.78  +.05 

66.5  +1.6 

55.68  +.07 

20.8  —0.5 

Z4.4O+  .05 

42.  z -3.7 

June 

8.0 

15.08     .15 

44.0     x.3 

4Z.86     .10 

64.8    1.7 

55-77     -" 

20.4    0.4 

14-53     -ax 

39-3    a.7 

i8.a 

15.26     .ai 

42.7    x.a 

41-97     -U 

63.0    1.8 

55-92     .x6 

20.  z    0.3 

Z4.82     .35 

36.6    3.6 

27.9 

15.49     .a6 

41.5       X.I 

42-13     -17 

6z.z    X.9 

56.  zo      .30 

Z9.9    0.3 

15-25     .49 

34.0    3.3 

July 

7-9 

15-77     -30 

40.5    0.9 

42.32     .ao 

59-3    1-8 

56.32      .84 

Z9.8  — O.X 

Z5.8Z      .6x 

31.6    3.3 

17.9 

16.09  +.34 

39.7  -0.7 

42.53  +.33 

57-5  +'.7 

56.57  +.37 

19.7    0.0 

Z6.49+  .73 

29.5  -3.0 

27.9 

16.44     .37 

39.1    0.5 

42.77     -as 

55.8     X.6 

56.85    .39 

Z9.8  +O.X 

Z7.28      .83 

27.6    1.7 

Aug. 

6.8 

16.82     .39 

38.7     0-3 

43-03     .a7 

54-3    1-4 

57-16   .31 

20.0    0.3 

Z8.Z5      .90 

26.  z    x.3 

z6.8 

17.22     .40 

38.5-0.1 

43. 3  *      .38 

53.0       X.I 

57-47     -3a 

20.2    0.3 

Z9.08     .96 

24.9    x.o 

26.8 

17.63     .41 

38.5 -fo.1 

43.59     .as 

52.0    0.8 

57-80     .33 

20.4     a3 

20.07    1. 01 

24.  z    0.6 

Sept. 

5.8 

18.04  +-4X 

38.7  +0.3 

43.88  +.39 

51-3 +0-5 

58.13  +-33 

20.7  +0.3 

2Z.IO+I.03 

23.7  -0.3 

15-7 

18.46     .41 

39.0    0.4 

44.Z7     .39 

5Z.0+0.1 

58.47      .33 

2Z.O     0.3 

22.14    '-^3 

23.7  +0.3 

25.7 

18.87     .40 

39-5    o.t 

44.45     .a8 

5Z.o-o.a 

58.80     .^33 

2Z.2     0.3 

23.18     I.03 

24.  Z     0.6 

Oct 

5-7 

19.27     .39 

40.2     0*7 

44-72     .17 

5Z.5    0.6 

59-12     .33 

2Z.5      0.3 

24.20    I.OO 

24.9     x.o 

15.6 

19.65     .37 

41.0    0.9 

44.99     .a6 

52.2    0.9 

59-44     -31 

2Z.7    o.a 

25.  z8     .95 

26.  z    1.3 

25.6 

20.0Z  +.35 

41.94-X.0 

45.24  +.84 

53.3 -i.a 

59-74  +-a9 

2Z,9+0.3 

26.11+  .88 

27.6  +1.7 

Nov. 

4.6 

20.35      .3a 

43-0     X.X 

45.46      .33 

54-7    »-5 

60.02     .37 

22.2    0.3 

26.96      .80 

29.5    3.0 

1 

14.6 

20.65     .a8 

44.2     x.a 

45.67      .19 

56-3    1.7 

60.27     -a4 

22.4    0.3 

27.71      .69 

31-7    a-5 

24.5 

20.91     .34 

45-5    1-3 

45.84      .x6 

58.  z     X.8 

60.50       .31 

,     22.7    0.3 

28.36      .57 

34-1     a.6 

Dec. 

4-5 

21.13     .X9 

46.8    x.4 

45.98     .xa 

59.9     1.9 

60.69     .17 

23.0    0.3 

28.86      .43 

36.8     3.7 

X4.5 

2Z.29  +.13 

48.2  +X.4 

46.08  +.08 

6z.8  —1.9 

60.84  +.X3 

23.3  +0-3 

29.22+  .38 

39.6  +3.8 

24.5 

21.39     .07 

49.6     X.4 

46.15  +.04 

63.6    1.8 

60.94     -^ 

23.6    0.3 

29.42+   .13 

42.4     3.8 

34-4 

21.43  +.01 

51.0 +X.3 

46.17     .00 

65.4-1-7 

61.00  +.03 

23.9  +0.4 

29.45-   -05 

45.2  +3.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6  Orionis. 

a  Leporis. 

e  Orioais. 

a  Columbae. 

Mean 

Solar 
Date. 

Right 
Ascension. 

Declination 
SffutA. 

Right 
Ascension. 

Declination 
•  Somik. 

Right 
Ascension. 

Declination 
SotUA. 

Right 
Ascension. 

Declination 
South. 

b     m 

•        t 

b      m 

• 

h      m 

e          t 

h      ro 

•            r 

5  26 

—    0    22 

5  28 

-17  53 

5  31 

-  I  15 

5  35 

-34     7 

(Dec. 

30.4) 

a 
53.14  +.04 

25-7  -1.4 

8 
18.81   +.03 

41.8  +a.3 

s 
7.64  +.04 

fV 

58.8  —x.4 

s 

61.91   +.OX 

43-4  -3.0 

Jan. 

9.4 

53.16     .00 

27.0    x.a 

18.81  — .oa 

43.9    a.x 

7.66     .00 

60.2      X.3 

61.89  -.05 

46.3    a.7 

19.4 

53.14  -.05 

28.1    x.x 

18.76     .07 

45.9     X.8 

7.64  -.04 

61.4      X.X 

61.82     .xo 

48.8    a.4 

29.4 

53.07     .00 

29.x    0.9 

18.68     .XX 

47.6     x.5 

7.57     .08 

62.4     x.o 

6X.7O      .14 

5X.0    3.0 

Feb. 

8.3 

52.96      .19 

29.9    0.7 

18.55     .X4 

48.9    x.a 

7.47     -M 

63.3   0.8 

61.54    *IB 

52.8     x.6 

X8.3 

52.83  -.15 

30.6  —0.6 

18.40  — .X7 

50.0  +0.9 

7-34  -.15 

64.0  —0.6 

6X.34  —-a' 

54.2  -x.a 

28.3 

52.67      .17 

31.  X    0.4 

Z8.22      .19 

50.7    0.6 

7.18     .17 

64.5   0.4 

6X.I2       .33 

55.2    0.7 

Mar 

X0;3 

52.50      .17 

31.4 -o.a 

18.03     .19 

51.1+o.a 

7.00     .17 

64.8  —0.3 

60.88     .34 

55.7-0.3 

20.2 

52-32     -17 

31.5    0.0 

17-83     .X9 

51.I-0.X 

6.83     .x7 

64.9    0.0 

60.64     •a4 

55.8  +0.3 

30.2 

52.15     .16 

31.4+0.3 

17.64     .x8 

50.8    0.4 

6.66     .x6 

64.9  +0.3 

60.40      .33 

55-4    0.6 

Apr. 

9.2 

52.00  -.X4 

31.240.3 

17.46  -.x6 

50.2  -0.8 

6.50  -.X4 

64.6  +0.4 

60.18  -.ax 

54.6 +X.O    , 

19. 1 

51.87      .XX 

30.7    0.5 

17-32     .15 

49.3     x.i 

6.37     .xa 

64. 1      0.5 

59.98     .x8 

53.3    x.4  j 

29.1 

51.77     .08 

30. 1    0.7 

17.20     .xo 

48.x     x.4 

6.27     .08 

63.5    0-7 

59.82     .X4 

51.7     x.8 

May 

9.1 

51.71  -.04 

29.3     0-9 

17.12     .06 

46.6    X.6 

6.2  X  —.04 

62.7    0.9 

59.70     .xo 

49.8    fl.i 

29. 1 

51.69     .00 

28.4     x.o 

17.08  -.oa 

44.9     x.8 

6.18     .00 

61.7     I.X 

59.62     .05 

47.5    a.4 

29.0 

51.72  +.04 

27.3  +x.a 

17.08  +.03 

42.9 -a.o 

6.20  +.04 

60.6  +X.3 

59.59  -.ox 

45.0  +3.6 

June 

8.0 

51.78     .09 

26.x     1.3 

17.13     .07 

40.8    a.x 

6.26     .08 

59.3     ».3 

59.6X  +.04 

42.3    3.7   ' 

18.0 

51.89     .13 

24.7    1.3 

17.22     .xa 

38.6    a.a 

6.37     .la 

58.0    x.4 

59.67     .00 

39.6     3.8    , 

28.0 

52.04     .x6 

23-4     ^-4 

17-35     .15 

36.4    a.a 

6.5X     .x6 

56.5     x.4 

59.78     .xs 

36.7     3.8 

July 

7.9 

52.22     .19 

2Z.9     X.4 

17.52     .x8 

34-2    a.a 

6.68     .19 

55-1    1.4 

59.94     -x? 

33-9    «.7 

17.9 

52.42  +.aa 

20.5  +1.4 

17.72  +.ax 

32.0 -«.x 

6.89  +.aa 

53-7  +1-4 

60.  X3  +.31 

31.2+3.6 

27.9 

52.66     .S4 

19*2     X.3 

17.95     .«4 

30.0    X.9 

7.12      .34 

52.3     1.3 

60.36      .34 

28.7    3.3 

Aug. 

6.8 

52.91     .a6 

18.0     x.x 

18.20     .a6 

28.2     1.6 

7.37      .36 

51.0      x.3 

60.62      .37 

26.5    a.e 

16.8 

53.18     .87 

16.9     x.o 

18.47     -^ 

26.7     x.3 

7.64    .37 

49.9     1.0 

60.90      .39 

24.7   X.7  ; 

26.8 

53.46     .s8 

16.0    0.7 

18.75     .a8 

25.5     x.o 

7.9X    .38 

49.1      0,7 

6X.20     .30 

23.2    t.a 

Sept. 

5.8 

53-74  4--«9 

15.4+0.5 

19.03  +.89 

24.7-0.6 

8.20  +.39 

48.5  +0.5 

61.51  +.31 

22.3+0.7 

15-7 

54-03     •« 

15.1  +o.a 

19.32     .a9 

24.4-0.1 

8.48     .39 

48.1  +0.3 

6X.83    .3a 

21.9  4o.x 

25-7 

54.32     .28 

15. 1  -O.X 

*   19.62     .a9 

24.5+0.3 

8.77      .38 

48.2  —0.3 

62.  X5    .3a 

22.0-0.4 

Oct. 

5-7 

54.60     .38 

15.4     0.4 

19.90     .a8 

25.x     0.8 

9.05     .a8 

48.5      0.5 

62.46    .31 

22.7    x.c 

15.7 

54.87     -a? 

16.0    0.7 

20.18     .a7 

26.1     x.a 

9.33     -a? 

49.x      0.7 

62.76      .39 

24.0    t.s 

25.6 

55-13  +-a5 

16.8  — I.O 

20.44  +.83 

27.5  +1.6 

9-59  +.«5 

50.0  —X.O 

63.05  +.37 

25.8  -t.o 

Nov. 

4.6 

55.38     •« 

17.9    x.a 

20.68     .aj 

29.2     x.9 

9.84      .33 

51. X       x.3 

63.31     .a4 

28.0    a.4 

Z4.6 

55.60    .ax 

19.2     x.3 

20.90     .ao 

31.2    a.i 

10.06       .31 

52.4     X.4 

63.54   -« 

30.6    a.7  , 

24.5 

55.80     .18 

20.6     x.4 

21.08     .x7 

33-5    a.3 

10.26       .18 

53-8    x.5 

63.74     .X7 

33.4    a.9 

Dec. 

4-5 

55.96     .x3 

22.0     X.5 

21.24     •'S 

35-9    a.4 

to.43     .X5 

55-4    1-5 

63.89     .X3 

36.5    3.x 

M-5 

56.08  +.11 

23.5 -X.5 

21.35  +-09 

38.3+3.4 

10.56  +.XX 

56.9 -x.5 

64.00  +.08 

39.6-5.1 

24.5 

56.17     .06 

25.0     1.4 

21.42  +.05 

40.7    a.3 

10.65     .07 

58.4     x.5 

64.06  +.03 

42.6    3.0  ' 

34-4 

56.21  +.09 

26.3  -x.3 

21.45     -00 

42.9 +a.  I 

10. 69  +.oa 

60.0— x.5 

64.07  -.03 

45-5  -a.« 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Orionis. 

V  Orionis. 

22Camelo^.  (H.) 

yi  Geminorum. 

Mean 

Solar 
Date. 

Right 
AacensioiL 

Declination 
North, 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

1 
1 

b     m 

5  49 

+  7  33 

h     m 

6     I 

0        ' 
+  14   46 

h      m 

6    7 

0        f 
+69    21 

h      ni 

6  16 

0         » 
+  22    33 

(Dec. 

30-5) 

44.68  +.07 

1* 

17.9  — I.O 

8 
50.97  +.08 

50.0  —0.5 

S 

48.88  +.X3 

9t 

2x.3+a.6 

S 
53.78  +.X0 

54-9  -0.1 

Jan. 

9-5 

44.72  +.oa 

17.0    0.9 

5X.O3  +.04 

49.5    0.5 

48.96  +.oa 

23.9    a-3 

53.86    .06 

54.9    0.0 

19.4 

44.72  -.oa 

16.2    0.8 

5X.O4  —.01 

49.0    0.4 

48.92  — .xo 

26.3    a.4 

53.89  +.OX 

54-9    0-0 

29.4 

44.68     .06 

15.4    0.6 

5I.OX       .06 

48.7    0.3 

48.76     .aa 

28.6    a.x 

53.87  -.04 

54.9 +O.X 

IFeb. 

8.4 

44.59       .10 

14.9    0.3 

50.93      .10 

48.4    o.a 

48.48     .33 

30.6     X.8 
1 

53.80    .09 

55.0    0.x 

28.4 

44.46  -.15 

14.4  -0.4 

50.8  X  — .X3 

48.2  — o.a 

48.  xo  -.43 

1 
^32.2+1.4 

53.69  -.«3 

55-1 +O.X 

28.3 

44.32     .15 

14.I     0,3 

50.67     .x6 

48.0    0.x 

47.64     .48 

33-4    i-o 

53-55    -^6 

55.2    0.0 

Mar. 

X0.3 

44-15     -17 

Z3.8    o.a 

50.50     .47 

47.9      O.X 

47-»3     -Sa 

34.2  +0.5 

53-38     .18 

55-3    0.0 

20.3 

43-97     '^7 

Z3.7-0.X 

50.32     .x8 

47.8    0.x 

46.59     .54 

34.5    0.0 

53.X9    .18 

55-3    0.0 

1 

30.3 

43.80     .x6 

Z3.6    0.0 

50-15     •X7 

47.7  -0.x 

46.05     .53 

34-2  -0.3 

53.OX     .x8 

55-3-0-1 

1 

Apr. 

9.2 

43.64  -%X5 

Z3.7  -H>.x 

49.98  -.X5 

47.7  0.0 

45-54  --49 

33-5  -i-o 

52.84  -.x6 

55.2 -0.x 

1 

• 

Z9.2 

43.50      .19 

Z3.9    o.a 

49.84     .X3 

47-7    0-0 

45.08     .43 

32.3    «-4 

52.68     .X4 

55.0    0.9 

29.2 

43-40      •<»9 

X4.2    0.4 

49.73     .xo 

47.7 -fO.1 

44.69    .33 

30.7    X.8 

52.55     •« 

54.8      0.9 

May 

9.2 

43-33     -OS 

14.6    0.6 

49.65     .06 

47.8      O.X 

44.38     .a3 

28.8    a.x 

52.46     .07 

54.6    o.a 

19.1 

43.29  -.px 

Z5.Z    0.7 

49.6X  — .oa 

48.0    o.a 

44.  x8     .X5 

26.6    9.3 

52.4X  -.03 

54-4    0.9 

29.  z 

43.30  +.^6 

Z5.8  -HK8 

49.6X  +.oa 

48.2  +0.3 

44.08  -.04 

24.2  —9.4 

52.40  +.0X 

54-3 -0.x 

June 

8.1 

43-35     -07 

Z6.5    0.9 

49.66    .07 

48.5    0.3 

44.  xo  +.e7 

2X.7    9.3 

52.43   .06 

54.x    0.x 

18.0 

43-45     •" 

17-3    0.9 

49.74       .XX 

48.9    0.4 

44.22     .x8 

19.  X    9.5 

52.5X     .xo 

^4.0  -0.x 

28.0 

43.58     .15 

z8.2    0.9 

49.87     .X4 

49-3    0-3 

44.46     .99 

x6.6    9.5 

52-63    -u 

53-9    0.0 

July 

8.0 

43.75     .18 

Z9.Z    0.9 

50.93     .x8 

49.8    0.3 

44.79     .38 

X4.1    9.4 

52.79    .18 

53.8    0.0 

1 

x8.o 

43.94  +.ax 

20.  z  +0.9 

50.23  +.ax 

50.3+0.5 

45.22  +.47 

xx.8-9.a 

52.98  +.ax 

53.8    0.0 

27.9 

44-17     'M 

2X.O     0.9 

50.45       .94 

50.8    0.3 

45-73     -33 

9.7    a.o 

53-20     .94 

53-9    0.0 

Aug. 

6.9 

44.41     .16 

2Z.9    0.8 

50.70    .96 

51-3    0-3 

46.32     .69 

7.8    i.7 

53-45    -a6 

53-9    0.0 

1 

16.9 

44.68     .97 

22.6     0.7 

50.96     .a7 

51-7    0.4 

46.97     .67 

6.2    X.4 

53.72     .18 

53.9    0.0 

26.8 

44.95     .38 

23.2     0.5 

51-24     -as 

52#o    0.3 

47.67     ,7a 

4-9    »-i 

54-ox     .99 

53-9    0.0 

Sept. 

5.d 

45.24  +.89 

23.640.3 

51-53  +.30 

52.2  +o.a 

48.40  +.75 

4.0  —0.8 

54-31  +.30 

53.8  -0.1 

15.8 

45-53     -^9 

23.9 -fo.x 

51-83     -30 

52.3    0.0 

49.  x6    .77 

3-3    0.5 

54.62     .31 

53-7    o.a 

25.8 

45-82     .99 

23.8  — O.X 

52.13     .30 

52.2  -o.a 

49.94    .78 

• 

3.x  -0.1 

54-93     .3a 

53.5    o.a 

Oct. 

5-7 

46. 1  z     .ag 

23.6    a3 

52.44     -30 

52.0    0.3 

50.72    .78 

3.x +0.3 

55-25     .3a 

53-2    0.3 

p 

15.7 

46.40     .29 

23.x    0.6 

52.74     -30 

51-7    0.4 

51-49    .76 

3.6    0.6 

55-57     -sa 

52.9    0.4 

25-7 

46.68  +.38 

22.5  -0.8 

53.03  +«a9 

5 x.x  -0.6 

52.24  +.73 

4-4  .+1-0 

55-88  +.31 

52.5-0.4 

Nov. 

4-7 

46.95'    .96 

2X.6    0.9 

53-31     -17 

50.5  0.7 

52.95      .68 

5.6    1.3 

56.  Z9     .30 

52.x    0.4 

14.6 

47.19     .23 

20.7     x.o 

53.58     .as 

49.8    0.7 

53.60     .6a 

7.x    1.7 

56.48     .a8 

5X.6    0.4 

24.6 

47.41     .ao 

X9.6    x.x 

53.82     .aa 

49.1   0.7 

54-19     -34 

8.9    a.o 

56.74     .a5 

5X.2    0.4 

Dec. 

4.6 

47.60     .17 

18.5     x.x 

54.03     .19 

48.4  0.7 

54.68     .43 

xx.o    a.a 

56.97     .99 

50.8    0.3 

1 

14.5 

47.76  +.X4 

17.4  —x.x 

54.20  +.15 

47.7  -0.7 

55-08  -f.34 

X3.3+a.4 

57.  x8  +.18 

50.5  -0.3 

, 

245 

47.88      .10 

16.3     x.o 

54.33     ." 

47.0    0.6 

55-36      .29 

15.8    a.5 

57-33     -13 

50.3    0.9 

1 

34-5 

47.95  -f.05 

X5-3-0-9 

54.42  +.07 

46.5-0.3 

55-52  +-09 

18.4  +2.6 

57.44  +.09 

50.2  -0.1 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 
Solar 
Date. 

a  ArgAs. 
(Canopus.) 

7  Geminorum. 

a  Canis  Majoris. 
{Sirius.) 

1 

e  Canis  Majoris. 

1 

Rigbt 
Ascensioa 

Declination 
South. 

Right 
Ascensioa 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declinatioa 
South. 

b      m 
6    21 

0        • 

-52  38 

h      m 

6  31 

0        ' 
+  16    29 

h      m 

6  40 

• 

-16  34 

b      m 

6  54 

0        t 

-28  49 

1 
(Dec, 

30.5) 

8 

45-35  +•<» 

27.1-3.6 

8 
55.26  +.X2 

6.4  —0.5 

8 
44.22  +.10 

39.4-2.5 

8 
41.76  +.10 

66.2-3.1   ; 

Jan. 

9.5 

45-33  --05 

30.6     3.4 

55.36       .07 

5-9    0-4 

44.29  +.05 

41.8     2.4 

41.84  +.05 

69.3     2.9 

m 

19.4 

45-24     •" 

33-9    3.x 

55.40  +.02 

5.5    0.3 

44-31     .00 

44.1      8.1 

41.86  —.01 

72.1    a.7 

29.4 

45.09     .19 

36.9    2.8 

55.39  -.03 

5.2    0.2 

44.28  -.05 

46.2      X.9 

4X.83       .06 

74-7    a-4 

Feb. 

8.4 

44-87     -«4 

39-5    a«4 

55-34     -08 

5.0    0.1 

44.21     .09 

47-9    1-6 

41-75       -10 

77.0    fl.1 

18.4 

44.60  —.tg 

41.6— X.9 

55.24  -.X2 

4.9  — O.X 

44.10  -.13 

49-4  -»-3 

41.62  — .X4 

78.9  -x.8 

28.3 

44-29     -33 

43-3    «-4 

55.10     .15 

4.9    0.0 

43.95     .x6 

50.6     x.o 

41.46      .18 

80.5     X.4 

Mar. 

10.3 

43-95     -35 

44-5    0-9 

54-95     -17 

4.9    0.0 

43.78     .18 

51.4  0.7 

41.27       .SO 

8X.7     x.o 

20.3 

43-59     -36 

45.1  -0.4 

54.77     .x8 

4.9    0.0 

43-59     .«9 

51.9-0.4 

41.06       .21 

82.5    0.6 

30.3 

43-23     -36 

45.2+0.1 

54-59     ->8 

4.9    0.0 

43.40     .X9 

52.x      ObO 

40.84       .22 

82.8  —0.2 

Apr. 

9.2 

42.88  —.34 

44.8  +0.7 

54.42  — .x6 

4.9    0.0 

43.21  -.18 

52.0  +0.3 

40.62  — .2X 

82.8  +o.a 

m 

19.2 

42.55      -31 

43.9    i.i 

54.27      .X4 

4.9     0.0 

43.03     .x6 

51.6    0.6 

40.42      .X9 

82.3    0.6 

29.2 

42.25      .28 

42.5     X.6 

54.14      .XX 

4.9    0.0 

42.88     .14 

50.8    0.9 

40.23       .17 

81.5     x.o 

May 

9.2 

42.00      .23 

40.7     2.0 

54  04      .08 

5.0  +O.X 

42.75      .XX 

49.8     x.x 

40.08     .X4 

80.3     x.4   1 

• 

19. 1 

41.79    .18 

38.5     2.4 

53.98  -.04 

5.1    0.x 

42.66     .07 

48.6    1.4 

39.95     .10 

78.8     X.7   ' 

29.1 

41.64  —.12 

35-9  +a.7 

53.96      .00 

5.2+o.x 

42.61      .03 

47.x +1.6 

39.87  -.06 

77.0  +2.0 

Jane 

8.1 

41.55  —.06 

33-1    2.9 

53-97  +-04 

5.3      0.2 

42.59  +.01 

45.4     X.8 

39.82  —.03 

74-9    a-a  ' 

m 

18.0 

41.51       .00 

30.1    3.1 

54.04     .08 

5.6   0.3 

42.62      .04 

43-5    x-9 

39.82  +.02 

72.6    2.4 

28.0 

41.54  -K06 

27.0    3.2 

54.14       .X2 

5.8   0.3 

42.68     .oB 

41.6    2.0 

39.85     .06 

70.2    2.S   ! 

July 

8.0 

41.63       .12 

23.8    3.2 

54.27     .15 

6.1     0^3 

42.78       .12 

39.6    2.0 

39-93     -w 

67.7    2.5 

18.0 

41.78  +.17 

20.7  +3.0 

54.44  +.19 

6.4+0.3 

42.91  +.XS 

37.6  +1.9 

40.05  +.13 

65.2+2.4  ' 

27.9 

41.98      .23 

17.7    2.8 

54.64       .2X 

6.6    0.2 

43.08     .x8 

35-8    1.8 

40.20    .17 

62.8      8.3 

Aug. 

6.9 

42.23     .28 

15.0    2.3 

54-87     •a4 

6.9    0.2 

43.27       '21 

34.0    1.6 

40.38       .90 

60.6      2.1 

16.9 

42.53     -32 

12.6      2.2 

• 

55.12     .26 

7.1  +O.X 

43-49    -23 

32.5     »-4 

40.60     .23 

58.6     1.6   ■ 

26.8 

42.86     .35 

10.7      1.7 

55.38     .27 

7.2    0.0 

43-73    •a5 

31-3     >-x 

40.84     .fl3 

56.9     l.$    ' 

Sept. 

5.8 

43.23  +-38 

9.2  +X.2 

55-67  +.a9 

7.2— 0.x 

43.99  +.27 

30.4  -^.y 

4X.XX  +.97 

55-7  +«-o 

15.8 

43.62     .40 

8.3  +0.6 

55-96     .30 

7.1      0.2 

44.27     .28 

29.9  +0.3 

41.39     .29 

54-9    0.6  - 

25.8 

44.02     .41 

8.1  -0.x 

56.26     .31 

6.8    0.3 

44-55     -29 

29.8  —0.1 

41.69     .30 

54-5 +0.X 

Oct 

5-7 

44-43     -41 

8.5    0.7 

56.57     -31 

6.4    0.4 

44.85     .29 

30.2    0.6 

42.00     .31 

54-7  -«»5 

15.7 

44.83     .40 

9-5    J-3 

56.88     .31 

5.9    0.6 

45.14     .29 

31.0     x.o 

42.31      -31 

55-5    1-0 

25.7 

45.22  +.38 

1 1. 1 -x.9 

57-^9  +-30 

5.3-0-7 

45.43  +-«9 

32.3 -1-4 

42.63  +.3X 

56.8  —1.5 

Nov. 

4-7 

45-59     -35 

13.3     a.3 

57.48     .29 

4.6    0.8 

45.72     .28 

33-9    1-8 

42.93     .30 

58.5    8.0 

1 
1 

14.6 

45.92     .31 

1 6. 1    2.9 

57.77    -.28 

3.8    0.8 

45.98     .26 

35-9    «.i 

43.22     .28 

60.7    8.4 

1 

24.6 

46.20     .25 

19-2    3.3 

58.04     .23 

3.0    0.8 

46.23     .23 

38.1      2.3 

4349     -as 

63.2    8.7 

Dec. 

4.6 

46.42     .20 

22.6    3.5 

58.27     .22 

2.2     0.8 

46.45     .20 

40.6    2.5 

43.72     .22 

66.  X    8.9 

14.5 

46.59  +.13 

26.2  —3.6 

58.48  +.18 

1-5  -0-7 

46.64  +.17 

43-1 -a-5 

43.92  +.18 

69.x  -3.0 

24.5 

46.68  +.06 

29.8    3.6 

58.64     .14 

0.8     0.6 

46.78     .12 

45-7    a-5 

44.08     .13 

72.1    3-1 

1 

34-5 

46.71  —.01 

33-4-35 

58.76  +.09 

0.3-0.5 

46.88  +.08 

48.2  —2.4 

44.18  +.08 

75.2  -3.0 

1 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 
Date. 

6  Canis  Majoris. 

d  Geminorum. 

Piazzi  vii,  67. 

a«  Geramurum. 
(  Castor. ) 

Right 
Ascension. 

Declination 
StfuiA. 

RiRht 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h      m 

7   4 

0        > 
—  26    13 

b      m 

7  14 

0         « 
+  22       9 

h     m 

7  20 

+68  39 

b      m 

7  28 

0            r 

+32    6 

(Dec. 

30.5) 

8 
19.40  +.11 

58.9  —3.0 

a 
8.20  +.17 

N 

61.9-0,3 

s 
28.54  +.33 

73.6  +a.3 

s 
12.38  +.X9 

31.6+0.8 

Jan. 

9-5 

19.49       .06 

61.9     3.8 

8.34     .11 

61.6—0.3 

28.80      .31 

76.0    8.4 

12.55     .14 

31.9      0.4 

19.5 

I9«53  +«oi 

64.6     3.6 

8.43     .06 

61.5     0.0 

28.95  +*o8 

78.4     «-5 

12.66     .08 

32.4     0.6   i 

29.5 

19.51  -.04 

67.2    3.4 

8.47  +.01 

61.5+0.1 

28.97  -'^ 

80.9     8*4 

12.71  +.03 

33.0    0.7 

Feb. 

8.4 

19.44     -09 

69.4      3.1 

8.45  -.04 

61.6    o»a 

28.86     .z6 

83.3     a«3 

12.70  -.04 

33.7    0.7 

18.4 

19.33  --'3 

71.4-1.7 

8.38  —.09 

61.8+0.3 

28.63  -.a7 

85.5  +3.1 

12.64  —.09 

34-4+0.7  j 

28.4 

19.18     .16 

73-0    1.4 

8.27      .Z3 

62.x    0.3 

28.30     .36 

67.5     1.8 

12.52     .13 

35.1       0.7     ! 

Mar. 

10.3 

19.00     .19 

74.1    i.o 

8.13      .15 

62.4    0.3 

27.89     .43 

89.0     1.4 

12.38     .16 

35-7    0.6 

20.3 

18.80     .ao 

74.9    0.6 

7.96     .17 

62.6    0.3 

27.42     .48 

90.2     0.9 

12.20     .18 

36.3    0.5  ' 

30-3 

18.59     .ax 

75.3  -0.3 

7.78      .18 

62.8    0.3 

26.91     .51 

90.8+0.4 

12.01       .80 

36.7    0.3  i 

1 

Apr. 

9-3 

18.39  "•«> 

7i4+<).3 

7.60  -.17 

62.9+0.1 

26.39  ~*50 

91.0—0.1 

11.81  -.19 

37.0  +0.3  \ 

19.2 

18.19     •19 

75-0    0-5 

7.43      .16 

63.0+0.1 

25.89     .48 

90.7    0.6 

11.62     .x8 

37.0    0.0 

29.2 

18.01     .17 

74.3    0.9 

7.28      .14 

63.1    0.0 

25.42     .43 

89.9     1.0 

11.45     .16 

37.0  —0.3 

May 

9.2 

17.86     .14 

73.2    1.3 

7.16     .11 

63.0  --O.I 

25.01     .37 

88.7     1.4 

11.30     .13 

36.7  0.3  ; 

19. 1 

17.73     ." 

71.8    1.5 

7.07     .07 

62.9    0.1 

24.68     .39 

87.1     Z.8 

11.19     .09 

36-3  0.4 

29.1 

17.65  -.07 

70.1  +1.8 

7.01  —.04 

62.8  — o,i 

24.43  —.30 

85.1  -3.1 

11.12  —.03 

35.8  -0.6 

June 

8.1 

17.60  —.03 

68.2      3.0 

6.99     .oo 

62.7    0.3 

24.27     .11 

82.9    a.3 

11.08  -.ox 

35.2  0.6 

18. 1 

17.59  +.01 

66.0      3.3 

7.02  +.04 

62.5    o.a 

24.21  -.oi 

80.5    3.5 

11.09  '^.03 

34-5    0.7 

28.0 

17.62     .05 

63.7    a«3 

7.08    .08 

62.3    o.a 

24.25  +.09 

77-9    a.6 

11.15     .07 

33.8    0.8 

July 

8.0 

17.69     .09 

61.4     3.4 

7.18       .13 

62.2    0.3 

24.39     .19 

75.2    3.7 

11.24     •>> 

33.0    0.8 

x8.o 

17.80  +.13 

59.0  -^3.3 

7-31  +.15 

62.0  —0.3 

24.63  +.38 

72.6  -a.6 

11.37  +'»5 

32.2-0.8 

28.0 

17.94     .16 

56.7     3.3 

7.48      .z8 

61.8    o.a 

24'95     .37 

69.9    3.6 

11.54     «>^ 

31.4    0.9 

Aug. 

6.9 

18.12     .19 

54.6    3.0 

7.68       .31 

61.5    0.3 

25.36    .45 

67.4    a'5 

11.74       .3X 

30.5    0.9 

16.9 

18.32     .33 

52.7     1.8 

7.90       .34 

61.2    0.3 

25.85     .53 

65.0    3.3 

11.96    .34 

29.6    0.9 

26.9 

18.56      .34 

51.I     1.5 

8.15       .36 

60.8    0.4 

26.40    .58 

62.8    3.x 

12.22      .37 

28.7    0.9 

Sept. 

5-9 

18.81  +.36 

49.8 +I.X 

8.42  +.38 

60.4  -0.5 

27.02  +.64 

60.9  -X.8 

12.50  +.29 

27.8  -0.9 

15.8 

19.09      .38 

49.0     0.6 

8.70       .39 

59.9    0.6 

27.68      .68 

59-2     1.5 

12.80      .31 

26.9    0.9 

25.8 

19-38    .30 

48.7  +0.1 

9.00      .31 

59.3    0-6 

28.38      .73 

57.8     1.3 

13-12     .33 

26.0    0.9 

Oct. 

5.8 

19.68     .31 

48.9  -0.4 

9-32     •3a 

58.6    0.7 

29.12      .74 

56.8    0.9 

13-46    .34 

25.1    0.9 

15-7 

19.99    .31 

49.6     0.9 

9.64     .33 

57.9    0.8 

29.87      .76 

56.1    0.5 

13-81    .35 

24.2    0.8 

25.7 

20.30  +.31 

50.8  -1.4 

9.96  +.32 

57.1  -0.8 

30.63  +.76 

55.8  —0.1 

14.16  +.36 

23.4  -0.8 

Nov. 

4-7 

20.61      .30 

52.5     '-9 

10.29     >32 

56.2    0.8 

31-38      .74 

55.9  +0.3 

14.52    .35 

22.6    0.7 

M-7 

20.90    .38 

54.6     3.3 

10.61       .31 

55.4    0.8 

32.11      .71 

56.4    0.7 

14.87    .34 

21.9    0.6 

24.6 

21.17    *^ 

57.0     3.6 

10.91       .39 

54.6    0.8 

32.79     .66 

57-3    i-i 

15.21     .33 

21.4    0.4 

Dec. 

I 

4.6 

21.42    .33 

59.7     3.8 

II.  19       .37 

53-8    0.7 

33-42     .59 

58.7    »-3 

15-52    .30 

21. 1    0.3 

X4.6 

21.63  +.19 

62.6  —3.9 

11.44  +.33 

53.2-0.6 

33-97  +-50 

60.4  +X.8 

15.80  +.36 

I 
1 

20.9  —0.1    1 

24.6 

21.79    .14 

65.6     3.0 

11.66     .19 

52-7    0-4 

34.42     .40 

62.4     3.1 

16.05       .33 

20.9  +0. 1   ; 

34-5 

21.91  +.09 

68.6  -3.9 

XI. 82  +.14 

52.4  -0.3 

34.76  +.38 

64.6  +3.3 

16.24  +*>7 

21.2+0.3  ' 

1 
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Mean 

a  Canis  Minoris. 
(Procyon.) 

/?  Gemioorum. 
{Pollux.) 

^  Geraiaorum. 

3UrsaeMajoris(H.) 

Solar 
Date. 

Right 
Atcension. 

Declination 
N*rtk. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

7  34 

+  5  28 

h      in 

7  39 

• 

+28  15 

h     m 

7  47 

e 
+  27         I 

h     m 

8     2 

+68  45 

(Dec. 

30.5) 

■ 
3.40  +.17 

57-3  -X.3 

s 

10.99  +.20 

66.6  —0.1 

a 

21.78  +.20 

99 

31.9-0.2 

a 
51.87  +.43 

99 

66.5  +2.2 

Jan. 

9.5 

3-54     •« 

55-9    1-3 

II. 16       .14 

66.6  +0.1 

21.96       .15 

31.9     0.0 

52.25     .31 

68.6    2.3 

19.5 

3-64     .07 

54-7    !•« 

11.28       .09 

66.8    0.3 

22.08       .10 

32.0+0.2 

52.50  +.19 

71.0    2.4  ' 

29.5 

3.68  -f-.oa 

53.7    0.9 

11.34  +•03 

67.2    0.4 

22.15  +-04 

32.3    0-3 

52.62  +.06 

73.5     «.5 

Feb. 

8.4 

3.67  -.03 

52.8    0.8 

11.35  —.02 

67.7    0.3 

22.17  ""'O* 

32.7    0.5 

52.62  —.07 

76.0    9.5 

18.4 

3.62  —.07 

52.1-0.6 

11.30  —.07 

68.2+0.6 

22.13  -.06 

33-2  +0.3 

52.49  -.19 

78.4  +2.4 

28.4 

3-53     •" 

51.6    0.4 

11.20       .12 

68.8    0.6 

22.04     •" 

33-7    0-5 

52.24      .99 

80.7    a.i   ' 

Mar. 

10.3 

3.40     .14 

51-3    0.3 

ri.o6    .15 

69.4    0.5 

21.91      .14 

34-3    0.5 

51.90     .38 

82.7    1.8  1 

20.3 

325     .16 

51. 1  -0.1 

10.90     .17 

69.9    0.3 

21.75     .17 

34-8    0.5 

51.48      .45 

84-3     «-4    i 

30.3 

3.09     .17 

51.0    0.0 

10.72     .18 

70.3    0.4 

21.58      .18 

35.2    0.4 

51.00     .49 

85.5  0.9  1 

1 

Apr. 

9-3 

2.92  —.16 

5I.I+O.I 

10.53  --18 

70.6  +0.2 

21.40  —.18 

35-6  ♦0-3 

50.49  -.31 

86.2  +0.5   , 

19.2 

2.76     .15 

51.3      0-2 

10.35     '^^ 

70.8  +0.1 

21.22      .17 

35.8+0.1 

49.98     .50 

86.4    0.0 

29.2 

2.61     .14 

51-5    0.3 

ro.i8     .x6 

70.8    0.0 

21.05      .13 

35-9    o-o 

49.48     .48 

86.1  —0.5 

May 

9.2 

-2.48      .XI 

51.9    0.4 

10.03      .13 

70.7-0.1 

20.91      .13 

35-9 -0.1 

4903     .43 

85.4      Z.O 

19.2 

2.38    .08 

52.3    0.5 

9.92     .xo 

70.5    0.3 

20.79      .10 

35-7    o-a 

48.62     .37 

84.2     1.4 

29.1 

2.32  -.03 

52.8  +0.6 

9.84  —.06 

70.2  —0.4 

20.71  —.06 

35-5  -0-3 

48.29  -.29 

82.6  -1.8 

June 

8.1 

2.28  — .oa 

53.4    0.6 

9.80  —.02 

69.8    0.4 

20.66  —.03 

35-1    0.4 

48.04      .21 

80.6      2.X 

1 

18. 1 

2.28  +.03 

54.1    0.7 

9.80  +.02 

69.3    0.5 

20.66  +.01 

34'7    0-4 

47.88      .XX 

78.4     2.4 

1 

28.0 

2.32     .05 

54.8    0.7 

9.84     .06 

68.8    0.6 

20.69     .03 

34-3    0-5 

47.81  -.oa 

75-9    a-« 

July 

8.0 

2.38     .08 

55-5    0.7 

9.91     .10 

68.2    0.6 

20.76     .09 

33-8    0.3 

47.84  +.08 

73.a    a.7 

1 

18.0 

2.48  +.12 

56,2+0.7 

10.03  +.13 

67.6  —0.6 

20.86  +.12 

33.2-0*6 

47.96  +.17 

70.5-9.8 

a8.o 

2.62     .15 

56.8    0.6 

10.18     .x6 

66.9    0.7 

21.00     .16 

32.6    0.6 

48.17     .26 

67.7    2.8  1 

Aug. 

6.9 

2.78     .17 

57-4    0-5 

10.36     .19 

66.2    0.7 

21.17    .19 

31.9    0.7 

48.48     .34 

64.9    a.8  1 

1 

16.9 

2.96     .ao 

57'8    0.4 

10.56       .22 

65.5    0.8 

21.37       .21 

31.2    0.8 

48.86     .42 

62.2    2.7  ' 

26.9 

3-17     •« 

58.1  +o.a 

10.80     .23 

64.7    0.8 

21.60    .24 

30.4    0.8 

49-32     .49 

59-6    S.9 

Sept. 

5-9 

5.40  +.24 

58.2    0.0 

11.06  +.27 

63.8  —0.9 

21.85  +*'^ 

29.6  -0.9 

49-85  +-56 

57.1 -«.9 

15.8 

3-65     -26 

58.1  -0.2 

11.34    .29 

63.0    0.9 

22.13      *a9 

28.7    0.9 

50.44     .62 

54-9    «.« 

25.8 

392      .28 

57.8    0.3 

11.64      'S' 

62.0    0.9 

22.42      .31 

27.7    1.0 

51.09     .67 

52.9    1.8 

Oct. 

5.8 

4.21      .29 

57.2    0.7 

11.96     .33 

61. 1      t.o 

22.74      -32 

26.7    1.0 

51.78     .71 

51-3    1.9 

15-7 

4.50    .30 

56.3    1.0 

12.30     .34 

60.1      I.O 

23-07    .33 

25.7     t.o 

52-51      -74 

49.9     I.X    1 

1 

25.7 

4.80  -f-.30 

55.2  -1.2 

12.64  +.34 

59.2  -0.9 

23.40  +.34 

24.7  — I.O 

53.26  +.76 

1 

!    49.0  -0.8 

Nov. 

4-7 

5.10     .30 

54.0    1.4 

T2.98     .34 

58.2    0.9 

23-75      -34 

23.7      I.O 

54.02      .76 

48.4  -0.3 

1 
1 
1 

14.7 

5.41      .29 

525     »-5 

13-32     .34 

57.4  0.8 

24.09      .34 

22.7    0.9 

54-77     -74 

,     48.4 -Hki   ' 

! 

24.6 

5.69     .28 

51.0     X.6 

1 3*65      •3a 

56.6    0.7 

24.42      .32 

21.9    0.8 

55.50    .71 

48.7    0.6 

Dec. 

4.6 

5.96      .86 

49.4     1.6 

13.97     -30 

56.0    0.5 

24.73      -30 

21.2     0.6 

56. 19    .63 

49-5     «•© 

1 

14.6 

6.21  +.23 

47.8  -1.6 

14.25  +.26 

55.6  -0.3 

25.02  +.17 

20.6  —0.5 

56.81  +.5H 

50.7  +M 

1 

24.6 

6.42      .19 

46.2     1.3 

14.49     .22 

55.3  -0.2 

25.27      .23 

20.2    0.3 

57-35     -49 

52.3    i.S  I 

■ 

34-5 

6.58  +.15 

44.8  -1.4 

14.69  +.17 

55-3    0-0 

25.48  +.x8 

20.0—0.1 

57.79  +.3S 

54-3 -H. a 
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1 
1 

15  Argfts  (p). 

V  Cancri. 

e  Hydrae. 

i  Ursae  Majoris. 

Mean 
Solar 
Data 

1 

Right 
Ascension. 

Declination 
Stmtk, 

Right 
AacensioxL 

Declination 
North. 

Right 
AscensioiL 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h      m 

8     3 

0        t 
—  24      0 

h      m 

8  2b 

0         f 
+  20    46 

h     m 

8  41 

+  6  46 

h     in 

8  52 

• 

+48  25 

1 
(Dec. 

30.6) 

S 
16.81   +.18 

If 

48.x  —2.9 

a 
54.70  +.23 

99 

55-2  -0.7 

8 
27.98  +.23 

$9 

75-3 -x-5 

8 
20.83  +.33 

63.9+0.6 

1  Jan. 

9-5 

16.97      .13 

51.0     3.9 

54.91     .19 

54.6    0.5 

28.19      -19 

73-8    X.4 

21. 14       .27 

64.7      X.0 

19.5 

17.07      .08 

53.9     2.8 

55.07     .14 

54-2    0.3 

28.35      .14 

72.5      X.2 

21.38     .ao 

65.8      X.3 

29-5 

17.12  +.oa 

56.6     2.6 

55.17     .08 

54.0  —0. 1 

28.46     .09 

71.4    x.o 

21.54     -xs 

67.2       1.5 

Feb. 

8.5 

17.12  -.03 

59-1    a-3 

55.23  +.03 

54.0+0.1 

28.52  +.04 

70.5    0.8 

21.64  +.06 

68.8    1.7 

18.4 

17.07  —.07 

61.3-2.0 

55.23  -.02 

54.2  +0.3 

28.53  --01 

69.8-0.6 

21.66  — .oa 

70.5  +X.7 

28.4 

16.97     .11 

63.1     1.7 

55.18     .07 

54*5    0-4 

28.50     .06 

69.4     0.4 

21.61     .08 

72.3    x.7 

Mar. 

10.4 

16  84     .IS 

64.7     1.3 

55.09       .XX 

54.9    0.4 

28.42      .09 

69.1  —0.2 

21.49     .14 

74.0     1.6 

20.4 

16.67     .17 

65.8     i.o 

54.96     .14 

55-3    0.4 

28.31       .12 

69.0    0.0 

21.33     -xS 

75-5    1-5 

303 

16.49     .z8 

66.6    0.6 

54.82     .15 

55-8    0.4 

28.18     .X4 

69.0+0.1 

21.13     .aa 

76.9      X.3 

Apr. 

9-3 

16.30  —.19 

67.1-0,3 

54.65  —.16 

56.2  +0.4 

28.04  --»5 

69.2+0.2 

20.89  —.84 

78.0  +0.9 

1 

19-3 

16.12     .x8 

67.2  +0.  X 

54.49     .16 

56.6    0.4 

27.89     ,X5 

69.4     0.3 

20.65     -34 

78.8     0.6   1 

293 

15-94     '^7 

66.9    0.5 

54-33     -15 

56.9    0.3 

27-74      -H 

69.7     0.3 

20.40      .84 

79.3.+0.3 

May 

9.2 

15-77     -JS 

66.3    0.8 

54.19     .14 

57.2    0.2 

27.60     .13 

70.1     0.4 

20.17     -aa 

79.4  -o«x 

19.2 

15-63     -13 

65.3    x.x 

54.06     .11 

57-3    o-x 

27.48      .IX 

70.5     0.4 

19.95      .80 

79-1    0.4 

1 

29.2 

15.52  -.10 

64.1  +1.4 

53.96  -.08 

57.4+0.1 

27.38  -.09 

71.0+0.3 

19.77  --X7 

78.6  -0.7 

June 

8.1 

15.44      -07 

62.6     X.6 

53.89     .05 

57-4    o-o 

27.31      .06 

71.5     0-5 

19.62     .13 

77-7    x-o 

' 

18.1 

15.38  -.04 

60.8     1.8 

53.85  -.02 

57.4  -0.x 

27.26  -.03 

72.0     0.5 

19.52     .08 

76.5     x.3 

1 

28.1 

15.36     .00 

58.9    2.0 

53.85  +.01 

57-3    0.2 

27.24      .00 

72.6     0.5 

19.47  -'^ 

75.1     X.5 

July 

8.1 

15.38  +.03 

56.9     2.1 

53.88     .04 

57-1    0.2 

27-25  +-03 

73.1     0.5 

19.44  +-OX 

73.5     x.7 

■ 

18.0 

15.43  +.07 

54.8 +2.  X 

53.94  +.08 

56.8  —0.3 

27.29  +.06 

73-6  +0.5 

19-47  +-03 

71.7  -1.9 

28.0 

15.52      .10 

52.7     2.1 

54.03        .XX 

56.4    0.4 

27.36     .09 

74.0    0.4 

19.54     -xo 

69.8    3.0 

Aug. 

7.0 

15.64     .13 

50.6    a.o 

54.15      .X4 

56.0    0.5 

27.46       .XX 

74-4    0-3 

19.66     .X4 

67.7      8.x 

17.0 

15.79      .17 

48.7    X.8 

54-31      .X7 

55.5    0.6 

27.59     .X4 

74.6  +0.2 

19.82     .18 

65.6      3.2 

26.9 

15.97      .20 

47-1     1-3 

54-49    -19 

54.8    0.7 

27.74     .17 

74-7    o-o 

20.03       .88 

63.4      fl.8 

Sept. 

5-9 

16.18  +.22 

45.7  +X.2 

54.69  •f.a2 

54.0  -0.8 

27.92  +.X9 

74.6  — o.a 

20.27  +.26 

6i.2T-a.a 

15.9 

16.42       .2} 

44.8    0.8 

54-93     -as 

53'i    1.0 

28.13     .aa 

74-3    0-4 

20.55       .30 

59.0      3.3 

25.8 

16.68      .27 

44.2  +0.3 

55-19     -a? 

52.1     x.x 

28.36     .24 

73-7    0-7 

20.87       .34 

56.9      3.x 

jOct. 

5.8 

16.96       .29 

44*2  —0.2 

55-47     -a9 

51.0    1.2 

28.62     .27 

73.0    0.9 

21.23       .37 

54-9    1-9 

1 

15.8 

17-27      -31 

44.6    0.7 

55-77     -31 

49.8    X.3 

28.90     .29 

72.0    I.I 

21.62       .40 

53.0    x.8 

1 

1 

25.8 

17-58  +.32 

45-5 -la 

56.09  +.32 

48.5  -1-3 

29.19  +.30 

70.7  -1.3 

22.03  +.42 

51.3 -x.6 

Nov. 

4-7 

17.90       .32 

46.9    1.6 

56.41     .33 

47-1     1.4 

29.50     .31 

69-3    x-5 

22.46       .44 

49.8    x.3 

, 

14.7 

18.21        .31 

48. 7    2.0 

5675     -33 

45-7    1-3 

29.82     .32 

67.7     1.6 

22.91       .45 

48.6     x.o 

24.7 

18.52        .30 

51.0    2.4 

57-08     .33 

44-4    »-3 

30-13     -31 

66.0    X.7 

23-35      -44 

47-7    0.7  1 

Dec. 

1 

4-7 

18.81      .23 

53-5    a-7 

5740    -S' 

43.2    1.2 

30.44     .30 

64.3    1.7 

23.79      -43 

47.2-0.3 

1 

1 

14.6 

19.07   -t-.24 

56.3  -2.8 

57.70  +.29 

42.1  —1.0 

30.73  +.28 

62.5—1.7 

24.21  +.40 

47.1    0.0 

24.6 

19.29       .20 

59-2    2.9 

57.98      .25 

41.1    0.8 

31.00     .25 

60.8    1.6 

24.59      .35 

47-3+<).4 

1 

34-6 

19.48   +.16 

62.1  —3.0 

58.21  +.22 

40.4  -0.6 

31.23  +.2X 

59-3 -».5 

24.92  +.31 

47-9+0-8 
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Mean 
Solar 
Date. 

<r^  Ursae  Majoris. 

K  Cancri. 

I  Argfis. 

a  Hydrae. 

Right 
Ascension. 

Declination 
North. 

RiKht 
AscensfoiL 

Declination 
North, 

Right 
Ascension. 

Dedication 
South, 

Right 
Ascension. 

Declination 
South,       1 

b      m 

9   I 

e          * 
+  67     32 

h      m 

9     2 

0 
+  11       4 

h     m 

9  14 

a           t 

-58  50 

h     m 
9   22 

• 

-  8  13 

(Dec. 

30.6) 

s 
35.46  +.53 

25.0  +X.4 

a 
18.94  +-a5 

21.I-X.4 

% 
25-49  +-33 

1           " 

1    57-8  -3.7 

s 
39-51  +.a5 

19-2 -«.4    i 

ijan. 

9.6 

35-94     -43 

26.7     X.8 

19.17       .31 

19.8      X.3 

25.78    .35 

61.5    3.8 

39.74     -ai 

21.5     9.3    ! 

19.6 

36.32     .32 

28.7      S.3 

19.35     -ifi 

18.7     X.O 

25.99    -17 

653    3.9 

39-93     •«7 

23-7    a.1 

29.5 

36.58       .90 

31.0    a.4 

19.49      .IX 

17.8      0.8 

26.12  +.09 

69.2    3.8 

40.07       .13 

25.8    9.0 

Feb. 

8.5 

36.72  -H.08 

33-5    a«5 

19.57     -06 

17.1      0.5 

26.16    .00 

73.0    3.7 

40.17       .07 

27.6     X.8 

18.5 

36.74  -.04 

36.0  +a.5 

19.60  -f.ox 

16.7  —0.3 

26.12  -.08 

76.7  -3-5 

40.21   +.09 

29.3  -».5 

28.4 

36.63     .x6 

38.5    a.5 

19.59  -.04 

16.5 -0.1 

26.OX     .X5 

80.1     3.3 

40.21  —.09 

30.6     1.9 

Mar. 

10.4 

36.42      .96 

40.9    3.3 

19-53     .07 

16.4      0.0 

25.82       .9X 

83-3     3-0 

40. 17       .06 

31.7     i.o 

20.4 

36.12      .34 

43. 1    3.0 

19.44     -11 

16.5  +0.3 

25.58    .96 

86.1    3.6 

40.09       .09 

32.6    0.7 

30.4 

35-74     -40 

44.9    1.6 

19.32      .13 

16.8    a3 

25-30    .30 

88.5      9.x 

39-98       .13 

33.2  0.5  ! 

Apr. 

9.3 

35-31  --45 

46.3  +1.3 

19.18  ~.I4 

17.x  +0.3 

24.98  -.33 

90.4  -1.7 

39  85  -.13 

33-6  -^3 

19-3 

34-85      -47 

47-2    0.7 

19.03     .X5 

17.4     0.4 

24.63     -35 

91.8      1.3 

3972     .14 

33-7    0.0  ' 

29.3 

34-38      .47 

47.7  +«•« 

18.89     .14 

17.8    0.4 

24.27     .36 

92.8      0.7 

39-57     -X4 

33-6  40.9 

May 

9-3 

33-92     .45 

47-7  ^0-3 

18.75      -13 

18.2    0.4 

23-92     .35 

93.2  -0.3 

39.43     -13 

33.3    0.4 

19.2 

33-48     .41 

47-2    0.7 

18.63     •IS 

z8.6    0.4 

23.57      -34 

93-1  +0.3 

39-31     •« 

32.9    0.6  . 

1 

29.2 

33-09  --36 

46.2  —1.3 

18.52  -.09 

.  19.0  +0.4 

23.24  -.3« 

92.5  -H>.8 

39.X9  -.11 

32.2  +0.7 

June 

8.2 

32.76   .30 

44.8     X.6 

18.44      .07 

19.4    0.4 

22.93      -^ 

91.4    1.3 

39.09    .09 

31.4    0.9  ' 

18.Z 

32.49     .t3 

43.0    3.0 

18.37      .04  ' 

19.8    0.3 

22.66     .35 

89.9    1.7 

39.02     .06 

30.5      X.O 

28.1 

32-30     -»5 

40.9     «-3 

18.35  -.03  1 

20.x    0.3 

22*44      *^ 

87.9    9.1 

38.97     .04 

29.5     1.x    , 

July 

8.1 

32.19  -.07 

38.5    a-5 

18.34  +.0X 

20.4    0.3 

22.26      .IS 

85.6    9.5 

38.94  -.09 

28.3  x.x  i 

1 

18. 1 

32.16  +.01 

35-8  -3.7 

1 

18.37  +»04  ' 

20.6  +0.3 

22.13  -.10 

83.0  +9.7 

38.94  +.01 

27.2  +1.9 

28.0 

32.21      .09 

33-0    3.9 

18.42     .07 

20.8+0.1 

22.06  -.04 

80.2    9.9 

38.96    .04 

26.0     x.t 

Aug. 

7.0 

32.34      -18 

30. 1    3.0 

18.50     .10 

20.8    0.0 

22.06  +.03 

77-3    a.9 

39.01     .07 

24.9    I.l 

17.0 

32.56    -as 

27.1    3.0 

z8.6i     .13 

20.8—0.1 

22.  X2      .09 

74  3    2-9 

39.09     .xo 

23.9  0.9 

27.0 

32.85     .33 

24.1    3.0 

18.75     -»5 

20.6    0.3 

22.24      -'6 

71.4    3.8 

39.20       .X3 

23.1     0.8 

Sept. 

5-9 

33.22  +.40 

21. 1  -3.9 

18.91  +.x8 

20.2-0.3 

22.44  +.33 

68.8+3.5 

39.34  +-«5 

22.4  +O.S 

15.9 

33-65    .47 

18.3    3.7 

19. 1 1       .31 

19.6    0.7 

22.70      .39 

66.4    3.3 

39.51    .18 

22.0  +0.9 

259 

34- x6     .53 

15.6    9.5 

19-33     -as 

18.8    0.9 

23-02      .35 

64.4    1.7 

39-71    -« 

21.9 -ax 

Oct. 

5.8 

34-72     .59 

13-2    9.3 

19.58     .36 

17.9    x.x 

23.40      .41 

62.9     x.s 

39.94     •a4 

22.2    a4 

15.8 

35-34     •«4 

II.X      9.0 

19.84     .38 

16.7     x.3 

23-83      .4.S 

62.0  +0.6 

40.19     ,97 

22.8     0.8    1 

25.8 

36.01  +.68 

9.3  -X.6 

20.14  "^-S^ 

15-3 -1-4 

24.30  +.48 

61.7    0.0 

40.47  +.99 

23.7 -X.X 

Nov. 

4.8 

36.70     .70 

7.8     i.a 

20.45    .31 

13.8     1.6 

24.80      .50 

62.0  —0.7 

40.77     .31 

25.0    x.s 

14.7 

37-42      '72 

6.8    0.8 

20.77    .33 

12.2      1.7 

25.30      .50 

63.0     1.3 

41.09     .33 

26.6     1.8 

24.7 

38.13      .71 

6.3  -0.3 

21.09      -33 

XO.5      1.7 

25.81      .49 

64.6     1.9 

4».4i     -32 

28.5    9.0 

Dec. 

•    4.7 

38.83      .68 

6.3 +0.3 

21.41      .31 

8.8    1.7 

26.29      .47 

66.8    3.3 

41.73     -31 

30  6    3.3 

14.7 

39.50  +.63 

6.7  +0.7 

21.72  +.30 

7.1  —1.6 

26.74  ■•■•4* 

69.6  —3.9 

42.03  +,30 

32.8  -3.S 

24.6 

40.11      .57 

7.7     ».a 

22.00     .27 

5-5    1-5 

27.13      .36 

72.7    3.3 

42.32      .37 

35-2    3.3 

34.6 

40.64  +.49 

9.1  +1.6 

22.26  +.34 

4.1  -1.3 

27.46  +.30 

76.2  -3.6 

42.57  -^-n 

37-5    «-3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


(Dec.    30.6) 
Jan.       9'6 
19.6 

29-5 
Feb.     8.5 

18.5 

28.4 

Mar.   10.4 

20.4 

30-4 


Apr. 


May 


June 


July 


9-3 
19.3 
29-3 

9-3 
19.2 

29.2 

8.2 

18. 1 

28.1 

8.1 


18.1 
28.0 

Aug.     7'0 
17.0 

27.0 


Sept. 


Oct 


5-9 

159 
25.9 

5.8 
15.8 


25.8 

Nov.  4' 8 
14.7 
24.7 

Dec.      4-7 

14.7 
24.6 
34-6 


iDraconis  (H.) 


RiRht 
Ascension. 


Declination 
North. 


\x     m 

9  22  !  +81  45 


52.91+1.38 

54.12  X.07 
55.08  .8x 
55.76  .5a 
56.13+  .la 

56.19—  .08 

55-95  -38 

55.41  .65 

54.62  .89 

53.61  X.06 

52.43-i.aa 

51.13  1.31 
49.76   X.36 

48.39  1-34 
47.05    i.aS 

45-79-i*i8  ' 
44.66    z.os 

43.68  .88 
42.89  .69 
42.29     .49 

41.92—  .87 
41.76—  .04 
41.83+  .19 

42.13  •41 
42.65     .63 

43.39+  -85 

44-33  1.05 
45.46   i.ax 

46.76  X.37 
48.22   1.51 

49.8o+x.6a 
51.48  1.70 
53.21  X.73 
54.97   x.73 

56.69  1.67 

58.34+X.57 
59.86  Z.41 
61.19+1.23 


64.1  +1.8 

66.0  a«a 
68.4    a.5 

71. 1  3.8 
74.0    3.0 

77.0  +3.0 

80.0  3.9 
82.8     a.6 

85.3  a-3 

87.4  X.9 

89. 1  +Z.4 

90.3  0.9 
90.9+0.3 
91.0— o.a 

90.5  0.8 

89.4  —1.3 
87.8  1.8 
85.8    a«a 

83.4  a.6 

80.6  a.9 

77-5  -s.a 

74.2  3.3 

70.8  3.4 
673    3.5 

63.9  3.4 

60.5  -3.3 
57.2    3.a 

54.2  a.9 
51.4  a.6 
49.0    a.  a 

46.9  — X.8 

45.3  1.3 

44.3  0.8 

43.7  -0-3 

43.8  +o.a 

44.4  +0.9 

45-5  J.4 
47.2  +a.o 


^Urss  Majoris. 


RiKht 
AscensioiL 


xn 


Declination 
North. 


9  25    +70  15 


38.23  +.63 

38.80     .53 

39.27   .41 

39.62      .38 

39.83  .14 

39.91  +.01 

39.84  -.13 
39.66  ,34 
39.36     -34 

38.97  -43 

38.51  -.49 
38.00     .53 

37-46     -54 

36.92  .53 
36.4X      .30 

35.93  --45 

35.50  .39 

35.14      -38 

34.85  .34 
34.65      .x6 

34-53  -07 

34.51  +.03 

34.58        .XX 

34.73     .» 

34.98  .39 

35-32  +.38 

35-74  -46 

36.25  .54 

36.82  .6x 

37.47  .68 

38.17  +.73 

38.92      '77 

39-71  -79 
40.50     .79 

41.29     .77 

42.05  +.73 
42.76     .67 


68.8  +1.4 
70.3    1.8 

72.3  «.i 

74.6  3.4 

77.1  3.6 

79.8  +3,7 
82.5    3.6 

85.0  a.5 

87.4  3.3 

89.5  x.9 

91.2  +X.5 
92.4  x.o 
93.2  +0.5 
93.4  0.0 
93.2  -0.5 

92.4  —x.o 
91. 2t     x.4 

89.5  1.9 

87.5      8.3 

85.1  3.5 

82.4  -3.8 

79.5   3.0 

76.5  3.1 

73.4  3.2 

70.2  3.3 

67.0  —3.x 

63.9  3.0 
61.0     3.8 

58.3  a.6 
55-8    a.3 

53.7  -1-9 
51-9    J-5 

50.6  i.i 

49.8  —0.6 

49.5  0.0 

49-7  +0-3 
50.5    i.o 


43-39 +-59      51.8 +1.5 


6  Ursae  Majoris. 


Right 
Ascension. 


h     m 

9  26 

s 
9.27  +.39 

9-63  .33 
9.92     .36 

10.14     -'8 

ZO.29       .XX 

10.36  +.03 
10.35  -.05 
10.27  -'I 
ZO.X2  .17 
9.93       .3X 

9.70  -.34 

9.45  .36 
9.18      .36 

8.92    .36 

8.67  .24 

8.44  -.ax 
8.24  .x8 
8.09     .X4 

7.97  -'O 
7.90     .05 

7.87  —.01 

7.88  +.04 

7-95  -09 
8.06    .14 

8.22     .x8 

8.43  +.33 

8.68  .37 

8.98  .33 
9.31     .36 

9.69  .40 

10.10  +.43 

10.55  .45 

1 1. 01  .47 

11.49  .47 

11.96  .47 

12.42  +.44 
12.85     .40 

13-24  +-36 


Declination 
North, 


+52     7 
58.6  +0.5 

59-3    0-9 

60.4  x.3 

61.9     X.6 
63.6     1.8 

65-5  +X.9 

67.5  3.0 

69.5     1.9 

71.4  1.8 
73.1     1.6 

74-5  +«-3 

75-7    «-o 

76.5  0.6 

76.9  +0.3 
76.9 


t  Leonis. 


76.6  —0.5 
75.9    0.9 

74.8       x.3 

73-4    »-5 

71.7  1.8 

69.8  —3.0 
67.7      3.3 

65.4  a-4 

63.0  3.5 

60.5  3.3 

57-9  -a-6 
55.4  «-5 
52.9  3.5 
50.4    3.4 

48.1  3.3 

46.0  — 3.0 

44.1    1.7 

42.6  x.4 

41.4  x.o 

40.5  0.6 

40.1  —0.3 

40.1  +0.3 

40.6  +0.7 


Right 
Ast^ension. 


h     m 

9  40 

s 
9.40  +.30 

9.68      .36 
9.91        .3X 

10.10  .x6 
10.23     .xo 

10.30  +.05 

10.32       .00 

10.30  —.05 
10.23  .09 
10.13     .la 


10.00 
9.86 
9.71 

9.56 
9.42 


•»4 
•15 
15 
•15 
•14 


9.29  —.13 
9.18  .10 
9.09  .07 
9.03  .05 
8.99  —.03 

8.98  +.0X 

9.00     .03 

9.05  .06 
9.13    .09 

9.23       .13 

9-37  +-15 
9-54  -'9 
9.74  .33 
9.98  .35 
10.24     .38 

10.53  +.30 
10.85  .33 
II. 18     .34 

11.53     .35 

11.88     .35 

12.22  +.33 
12.55  .31 
12.84  +.38 


Declination 
North. 


+  24    13 

68.9  —1,0 

68.1    0.6 

67.6  0.3 
67.4  —0.1 
67.5+0.3 

67.8  +0.4 
■68.4  0.6 
69. 1    0.8 

69.9  0.8 

70.7  0.8 

71.6  +0.8 
72.4  0.7 
73.1    0.6 

73.7  0.5 
74.1    0.4 

74.4  +o.a 
74.5+0.1 

74.5  -0.1 
74.4    0.3 

74.1  0.4 

73-6  -0.5 
73.0    0.7 

72.2  0.8 

71-3 
70.2 


69.0 
67.6 
66.1 
64.5 
62.8 

61.0 

59-1 

57-3 
55.6 

54.0 

52.5- 

51-3 

50.3-0.8 


.0 
.1 

.3 
.4 
.6 

.7 
.8 

.8 
.8 
.8 
.7 
•5 

.3 

.X 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date 

fi'Leonis. 

a  Leonis. 
(Reguius. ) 

32  Urss  Majoris. 

y»  Leonis. 

Right 
Ascension. 

Declination 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declinatioii 

North, 

. 

h      m 

9  47 

e          > 
+  26    28 

h      m 
10      3 

• 
+  12    27 

h      m 
10    10 

• 
+65    36 

h      m 
10    14 

• 
+  20    20 

(Dec. 

30.6) 

s 
3-47  +-3X 

44.4  -0.9 

s 
1.62  +.29 

n 

28.6  -X.6 

8 
45-78  +.58 

22.0  +0.6 

s 
-26.30  +.3X 

56.0  — x.s 

Jan. 

9.6 

3-75     •«« 

43-7    0-6 

1.89      .26 

27.1     X.4 

46.33      -51 

22.9      X.X 

26.59     .28 

54-9    1.0 

19.6 

3-99     -aa 

43-3 -o-a 

2.13       .22 

25.9     x.x 

46.81      .43 

24.2     X.6 

26.85      .14 

54.0    0.7 

29.6 

4.19    .17 

43.2-l-o.x 

2.32       .17 

24.9    0.8 

47.20     .33 

26.0      S.O 

27.06     .X9 

53-4    0-4 

Feb. 

8.5 

4.33     •" 

43-4    0-3 

2.47       .12 

24.2     0.6 

47.48       .83 

28.2    a.3 

27.23     .X4 

53.2  -O.X 

18.5 

4.41  +.06 

43.8  -H).6 

2.56  +.07 

23.8  —0.3 

47.65  +.X2 

30.7  +«.5 

27.34  +«o8 

53.2+0.9 

28.5 

4.44     .00 

44.5    0.8 

2.61  +.02 

23.6  —0.1 

47.71  +.01 

33.3    a.6 

27.40  +.04 

53.5    0.4 

Mar. 

10.5 

4.42  -.05 

45.4    0.9 

2.60  —.02 

23.6+0.1 

47.67  -.09 

35.9    2.6 

27.41  —.01 

54.0    0.6 

20.4 

4.36     .08 

46.3    0.9 

2.56       .06 

23.9    0.3 

47.52     .x8 

38.4    2.5 

27.37      -05 

54-7    0-7 

30-4 

4.26      .XX 

47.2     x.o 

2.49      .09 

24.2     0.4 

47.29     .26 

40.8      2.2 

27.30     .06 

55-4    0-8 

Apr. 

9.4 

4-13  --13 

48.2  +0.9 

2.39  -.XX 

24.7  +0.5 

46.98  -.33 

42.9 +X.9 

27.2T  -.XX 

56.3  +0.8 

193 

3-99      '5 

49. 1    0.8' 

2.27       .X2 

25.2    O.S 

46.62     .37 

44.6     X.6 

27.09       .X2 

57-1    0-8 

29-3 

3.84     .15 

49.8    0.7 

'2.14     .X3 

25:8    0.6 

46.23     .40 

45-9    ».i 

26.96     .X3 

57.9    0.7 

May 

9-3 

3.69     .15 

50.5    0.6 

2.01     .IS 

26.3    0.6 

45.81     .4X 

46.8    0.6 

26.83     .13 

58.6    0.6 

1 

19-3 

3-54     -M 

51*0    0.4 

Z.89      .12 

26.9    0.5 

45.40     .41 

47.2  +0.1 

2669     .X3 

59.2    0.6 

29.2 

3-41  --13 

51.3+0.2 

1.77  -.XX 

27.4  +0.5 

45.00  -.39 

47.1-0.4 

26,57  -.X2 

59-7 -H>.4  1 

1  June 

8.2 

3-29     •" 

51.4    0:0 

1.66     .xo 

27.8'   0.4 

44.62     .36 

46.5    0.8 

26.46       .XX 

60.  z    0.3  . 

1 

1 

18.2 

3.20     .08 

51.3 -0.1 

X.58     .08 

28.2     0.4 

44.28     .sx 

45-4    «-3 

26.36     .09 

60.3 +ax 

1 
1 

28.2 

3.13     -06 

51.I    0.3 

1.50     .06 

28.5    0.3 

43.99     .26 

43.9    x-7 

26.28     .07 

60.4    0.0 

July 

8.1 

3.08  -.03 

50.7    0.5 

1.46     .04 

28.8     0.2 

43-75     -ao 

42.0      2.x 

26.22     .OS 

60.3 -O.X 

i 

1 

1 

18. 1 

3.06     .00 

50.1  -0.7 

1.43  -.01 

28.9+0.1 

43-58  -.X4 

39.8  -2.4 

26.18  —.02 

60.1  -O.S 

1 

28.1 

3.08  +.03 

49.4    0.8 

X.43  +.01 

28.9    0.0 

43-47     -07 

37-2    2.7 

26.17       .00 

59-7    0-5 

Aug. 

7.0 

3.12     .06 

48.5    x.o 

1.45     .04 

28.8  --0.2 

43.43  --01 

34.4  2.9 

26.18  +.03 

59.1    0.6  ■ 

17.0 

3.19     .09 

47.4     X.I 

1.50    .06 

28.6    0.3 

43-45  +-o6 

31.4  3.1 

26.22     .05 

58.4    0.8 

27.0 

3.29       .13 

46.2     X.3 

1.58    .09 

28.2    0.3 

43-55     -IS 

28.2    3-a 

26.29    .08 

57-5    x-o 

Sept. 

6.0 

3.42  +.X5 

44.8  -1.4 

1.68  +.12 

27.6  —0.7 

43.72  +.ax 

25.0  -3.2 

26.39  +.XI 

56.4 -x.s  ( 

15-9 

3.58    .18 

43.3     1.6 

1.82     .15 

26.8     0.9 

43-97     •a8 

21.8     S.2 

26.52     .X5 

55.2     x.s 

259 

3.78       .31 

41.7     1.7 

1.99     .18 

25.8       X.I 

44.28     .35 

x8.6    3.x 

26.68     .x8 

53-7    '-5 

Oct. 

5-9 

4.01       .25 

39-9    X.8 

2.19     .22 

24.6    1.3 

44.67     .42 

15-5    3.0 

26.88       .21 

'     52.1     x.7 

15-9 

4.27      .28 

38.1     X.9 

2.42     .25 

23.2   1.5 

45.12     .48 

12.6    2.8 

27.  Z I       .23 

50.4    1.8 

> 

25.8 

4.56  +.31 

36.2  -1.9 

2.69  +.28 

21.7 -X.7 

45.64  +.54 

9-9  -a.5 

27.38  +.28 

48.5 -x.9 

Nov. 

4.8 

4.88       .33 

34-3    1-9 

2.98     .30 

19.9     X.8 

46.21     .59 

7.5    a.« 

27.67    .31 

46.6      2*0 

X4.8 

5.22       .34 

32.4    1.8 

3-29    .5a 

18.0     X.9 

46.82     .63 

5.5    x.8 

2799   .33 

44.6      2.0 

1 

24.7 

5-57     -35 

30.7    »-7 

3-6i     -33 

16. 1     x.9 

47.47     .65 

4.0    x.3 

28.33      .34 

42.6    X.9  ; 

Dec. 

4-7 

5-92     .35 

29.1     1.5 

3-95     -33 

14.2     1.9 

48.13      .66 

2.9    0.8 

28.67    .34 

40.8    t.8  • 

14.7 

6.27  +.34 

27.6  -x.3 

4.28  +.32 

12.4  —x.8 

48.78  +.64 

2.4  -0.3 

29.01  +.34 

39.0  -x.7 

24.7 

6.61     .32 

26.4     I.O 

4.59     .30 

10.6     X.7 

49.41      .60 

2.4  +0.3 

29-35     -32 

37-4    x-5  ' 

34.6 

6.91  +.29 

25.5  -0.7 

4.88  +.28 

9.0—1.5 

50.00  +.56 

3.0 +a8 

29.66  +.30 

36.0  -1.2 

FIXED  STARS,  1899. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

1 

9Draconis.  (H.) 

p  Leonis. 

• 

9  Argfis. 

/Leonis. 

Mean 

Solar 
Date. 

, 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Ascension. 

Ntrrth. 

Ascension. 

North. 

Ascension. 

Stmth, 

Ascension. 

North. 

h     m 

e          » 

h     m 

e          » 

h      m 

0           » 

h      m 

e          f 

10   26 

+76  13 

10   27 

+  9  49 

10   41 

—59    9 

10  43 

+  11        4 

(Dec. 

30.6) 

s 
36.60+  .97 

36.4  +0.8 

s 
31.50  +.31 

24.3 -X.8 

s 
10.40  +.46 

99 

4.1-3.9 

s 

58.72  +.33 

35-5  -1.8 

Jan. 

9.6 

3752     .85 

37-4    »-4 

31.79     .27 

22.6     X.6 

10.84     .4° 

7.2     3.a 

59.02    .38 

33-9    1-6 

1 

19.6 

38.32     .7a 

39.0     X.9 

32.04     .a3 

21. 1     X.3 

11.21     ,34 

10.6    3.5 

59.29   .35 

32.4     1-3    , 

29.6 

38.97     '57 

41. 1     a.3 

32.25     .19 

20.0     x.o 

II. 51      .36 

14.2     3.7 

59-52     .ai 

31.2    i.o  ! 

Feb. 

8.5 

39.46     .40 

43*6    a.6 

32.42     .X4 

19  I     0.8 

11.74    .19 

18.0    3.8 

59.70     .16 

30.4    0.7  I 

18.5 

39.77+  .aa 

46.3 +a.8 

32.54  +.09 

18.4  —0.5 

11.88  +.XX 

21.8  -3.8 

59.84  +.IX 

29.8  —0.4 

28.5 

39.89+  .03 

49.2    a.9 

3i.6i  f.05 

18.0—0.3 

11.95  +.03 

25.5  3.7 

59.92     .06 

29.5  -0.3 

Mar. 

10.5 

39.83-  .14 

52.1     a.9 

32.63     .00 

17.9     0.0 

11.95  -.04 

29-1    3.5 

59.96  +.03 

29.4  +0.1 

20.4 

39.59    .31 

55.0    a.7 

32.61  —.03 

18.0 +o.a 

11.88     .xo 

32.5    3.a 

59.96  —.03 

29.6    0.3 

304 

39.20    .45 

57.6    «.5 

32.56     .06 

18.3    0.3 

11.74     '^^ 

35-5    a.9 

59.92     .05 

29.9    0.4 

Apr. 

9-4 

38.67-  .57 

60.0  +a.x 

32.48  -.09 

18.6  +0.4 

11.56  —.ax 

38.3-2.5 

59.86  -.oS 

30.4  +0.5 

19.4 

38.03     .67 

61.9    X.7 

32.38       .XX 

19. 1     0.S 

11.33     •24 

40.6      3.x 

59-77     .10 

31.0    0.6 

29-3 

3731      -73 

63.4    x.a 

32.27     .xa 

19.7    0.6 

11.07     .37 

42.5       1.7 

59.66     .11 

31.6    0.6 

May 

9-3 

36.55      -76 

64.4    0.7 

32.15     .xa. 

20.3    0.6 

10.78     .30 

44.0    X.a 

59.55     ." 

32.2    0.6 

19-3 

35.76     .78 

64.8  +0.9 

32.03     .xa 

20.8     0.6 

10.48     .31 

45.0  -0.7 

59-43     •" 

32.9    0.6 

29-3 

34.98-  .76 

64.7  -0.4 

31.91  -.11 

21.4+0.3 

10.17  -.3X 

45-5  -0.3 

59.31   -.XI 

33-5 -H).6 

June 

8.2 

34.23     -71 

64.0    0.9 

31.80     .10 

2Z.9    0.5 

9.85     .31 

45-4  -H).3 

59.20       .10 

34.1     0.5 

18.2 

33-54     -fiS 

62.8    X.4 

31.71     .09 

22.4     0.S 

9.55     -aQ 

44.9    0.8 

59.11     .09 

34-6    0.4 

28.2 

32.92     .57 

61.2    1.9 

31.63     .07 

22.9     0.4 

9.27     '^ 

43.9    i.a 

59.02     .08 

35.0    0.3 

July 

8.Z 

32.39     -»8 

59.1     a.3 

31-57     -05 

23.2     0.3 

9.00     .34 

42.5     x.7 

58.95     .06 

35-3    0.3 

z8.x 

31.96-  .37 

56.6  —^,7 

31.53  -.03 

23.5  +0.3 

8.78  -.3X 

40.6  +3.0 

58.89  —.04 

35-5  +0.3 

28.1 

31.65     -as 

53-7    3.0 

31.50  -.01 

23.6  +O.J 

8.59       .16 

38.4    3.3 

58.86  —.03 

35.6    0.0 

Aug. 

7-1 

31.45     .13 

50.6    3.3 

31.50  +.01 

23.6      0.0 

8.45      .IX 

35-9    a.6 

58.85     .00 

35.6—0.1 

17.0 

31.37-  .ox 

47.3    3.4 

31-53     .04 

23.5-0.3 

8.36  -.05 

33-2    3.7 

58.85  +.oa 

35-4    0-3   1 

27.0 

31.43+  .xa 

43.8     3-5 

31.58     .07 

23.3  0.4 

8.34  +.01 

30.4     3.8 

58.89     .03 

35.0    0.3 

Sept. 

6.0 

31.61+  .as 

40.3  -3.6 

31.66  +.XO 

22.8  -0.6 

8.39  +.oB 

27.6  +3.7 

58.95  +.08 

34-5-0.7 

16.0 

31.92     .37 

36.7     3.5 

31.77     -»3 

22.1     0.8 

8.51      .16 

24.9     3.6 

59.05     .11 

33-7    0.9 

25.9 

32.37     -50 

33-2    3.4 

31.92      .16 

21.2      X.O 

8.70     .33 

22.4     3.3 

59.18     .14 

32.7    X.I 

Oct. 

5-9 

32.93     .6a 

29.8     3.a 

32.10      .X9 

20.1     i.a 

8.97     .30 

20.3     x.9 

59-34     -18 

31-5    «-3 

15.9 

33.62     .74 

26.7    S.0 

32.31      .23 

18.8    X.4 

9.30     .37 

18.5     x.s 

59-54     -aa 

30.1     1. 3 

i 

25.8 

34.41+  .84 

23.8—3.7 

32.55  +.a6 

17.3  -x.6 

9.70  +.43 

17.3  +1.0 

59-77  +-25 

28.5 -X.7  ; 

Nov. 

4.8 

35.30     .9a 

21.3     2-3 

32.83     .39 

15.5     X.8 

10.16     .48 

16.6  +0.4 

60.04     -a8 

26.7    1.9  . 

14.8 

36.27     .99 

19.2     1.8 

33-13     .31 

13.6     x.9 

10.65     .51 

16.6  —0.3 

60.33      -3x 

24.7    3.0 

24.8 

37.30   1.03 

17.6    •1.3 

33-45     -32 

II.6    3.0 

II. 18     .33 

17.1     0.9 

60.65      -32 

22.7    2.1  1 

Dec. 

4-7 

38.36    1.05 

16.6    0.8 

33-7S     .33 

9.6    3.0 

II.71      -53 

18.3     1.5 

60.98      .33 

20.6      3.x 

14.7 

39.42+1.03 

16. 1  -o.a 

34.11  +.33 

7.6 -a.0 

12.24  +*si 

20.1  —3.x 

61.32  +.33 

18.6  -a.o 

247 

40.45     .99 

16.3  +0.4 

34-43     .31 

5-7    1-8 

12.75      .48 

22.4     3.6 

61.65      .32 

16.7     1.9 

34-6 

41.42+  .93 

17.0 +1. 1 

34.74  +.39 

3-9  -x«7 

13.21  +.43 

25.2  -3.x 

61.96  +.30 

14.9 -1.7 

1 

334 


FIXED  STARS,  1899. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

a  Ursae  Majoris. 

dLeonis. 

6  Crateris. 

rLeonis. 

BTean 
Solar 
Date. 

Right 
AscentioQ. 

Declination 

North. 

RiRht 
Ascension. 

Declination 

North, 

Right 
Ascension. 

Declination 
South. 

Right 
AscenaioiL 

1 
Declination 

North. 

1 

1 

h      m 

e          t 

h      m 

e           f 

h      zn 

• 

h     m 

• 

10  57 

+  62     17 

II     8 

+  21      4 

II    14 

-14  13 

II    22 

+  3  24 

(Dec. 

30.7) 

• 
32.46  +.57 

23.2 -O.Z 

s 
45-95  +.34 

49 

22.5  -Z.6 

s 
18.98  +.33 

59-1  -2.4 

s 
46.09  +.33 

99 

35.5 -a.i  ; 

Tan. 

9.7 

33'Oi     -sa 

23-4+0.5 

46.27     .31 

21. 1      Z.3 

19.29     .30 

61.5    2.4 

46.40     .30 

33-5     1.9 

19.6 

33-50     .46 

24.2     z.o 

46.57     .28 

20.0     0.9 

19.57     'V 

63.9    a.4 

46.69     .27 

31.6     1.7 

29.6 

33-92     .38 

25-5     »-5 

46.83     .24 

19.3     0.6 

19.82     .a3 

66.3    a.3 

46.94      .83 

30.0     z.5 

Feb. 

8.6 

34.26     .99 

27.2     Z.9 

47.04     .19 

18.9  — o.a 

20.03     .z8 

68.5    S.Z 

47.15     .Z9 

28.6     X.2 

18.5 

34.51  +.ao 

29.3  +a.3 

47.20  +.14 

18.8 +O.Z 

20.18  +.Z4 

70.6  —z.9 

47.32  +.Z5 

27.5  -0.9 

1 

28.5 

34.67     .10 

31.7     a.5 

47.32     .09 

19. 1     0.4 

20.30     .09 

72.4     z.7 

47-45     .w 

26.7    0.7 

,Mar. 

10.5 

34.72  +.01 

34-3    a.6 

47.39  +.<H 

19.6    0.7 

20.37     -05 

74.0     z.5 

47-53     .06 

26.2    0.4 

20.5 

34.69  —.08 

36.9    a.6 

47.41     .00 

20.4    0.8 

20.39  +.0X 

75-4    »-a 

47.56  +.02 

25.9  -0.2 

30.4 

34-57     -'6 

39.5    a.5 

47-39  -•<H 

21.3     1.0 

20.38  — .oa 

76.5     z.o 

47.56  -.oa 

25.8     0.0 

1 

Apr. 

9.4 

34.38  -.aa 

41.94-2.3 

47-34  -.07 

22.4  +Z.O 

20.34  —.05 

77-3  -^7 

47-53  -.<H 

25.940.2 

1     *^ 

1 

19.4 

34.12     .aS 

44.1     2.0 

47.26     .09 

23.4     z.o 

20.28     .07 

77-9    0.5 

47.48     .06 

26.2     0.3 

29-3 

3382     .32 

45-9    1.6 

47.16     .zz 

24.5     z.o 

20.20  —.09 

78.3 -o.a 

47.40     .08 

26.6    0.4 

1  May 

9-3 

33-49     .34 

47.3    i-a 

47.05       .12 

25-5     0-9 

20.  xo     .10 

78.4      CO 

47.31      .09 

27.1     0.5 

1 

19-3 

33- M     -35 

48.3    0.7 

46.93     .la 

26.3     0.8 

19.99     *" 

78.3  +o.a 

47.21     .zo 

27.7     0.6 

29.3 

32.79  -.35 

48.8+0.3 

46.81  — .xa 

27.1+0.7 

19.89  — .xz 

78.1  +0.4 

47.11  — .zo 

28.3  +0.6 

Tune 

8.2 

32-44     -34 

48.8  — o.a 

46.69     .za 

27.7    0.5 

19.78     .zz 

77-6    as 

47.01      .10 

28.9    0.6   1 

1 

^ 

Z8.2 

32.11     .31 

48.4    0.7 

46.57     .11 

28.2     0.3 

19.67     .zo 

77.0    0.7 

46.91       .10 

29.5     0.6 

28.2 

31.81     .28 

47-5    »-« 

46.47     .10 

28.4  +o.a 

19.57    -w 

76.2    0.9 

46.81    .09 

30. 1     0.6 

;july 

8.2 

31-55     -as 

46.1     X.6 

46.38     .08 

28.5    0.0 

19.48     .09 

75-3    i-o 

46.72    .08 

30.7    0.5 

1 

18.  z 

31.32  -.ao 

44.3-2.0 

46.30  —.07 

28.4  — o.a 

19-39  -.07 

74.2 +1.Z 

46.65  —.07 

i 
31.2+0.4 

28.1 

31.14     -'5 

42.2    a.3 

46.24     .05 

28.0    0.4 

19-33     -06 

73.1     z.z 

46.59    .05 

31.6    0.4 

Aug. 

7-1 

31.01      .10 

39-7    a^6 

46.20  —.03 

27.5    0.6 

19.28     .04 

72.0     z.z 

46.54    .03 

32.0    as 

1 

17.0 

30.94  -.04 

36.9     2.9 

46.19     .00 

26.8    0.8 

19.25  — ,01 

70.9     z.z 

46.52  — .oz 

32.2 +az 

. 

27.0 

30.93  +.03 

33-9    3.1 

46.20  +.oa 

25.8     z.o 

19.25  +.0Z 

69.9     1.0 

46.51  +.01 

1 

32.2    ao 

1 

Sept. 

6.0 

30.98  -»-.o8 

30.8  -3.  a 

46.24  +.06 

24.7-1.3 

19.28  +.04 

69.0  +0.8 

46.53  +.04 

32.2  -o.a 

15.9 

3109      -15 

27.5     33 

46.31     .09 

23.3     Z.5 

19.34    -08 

68.2    a6 

46.59    .07 

31.8     a4 

25.9 

31.28     .aa 

24.1     3.3 

46.41     .13 

21.7     Z.7 

19.44     -la 

67.7    0.4 

46.68     .ZI 

31.3     0.7 

Oct. 

5-9 

31-53     •a8 

20.8     3.3 

46.56     .z6 

19.9     1.9 

19.58     .z6 

67.5  +O.X 

46.80     .Z4 

30.5    a9 

1 
1 

15.9 

31.84     .35 

X7-5    3-2 

46.74     .ao 

iS.o    2.0 

19.76     .20 

67.6  -0.3 

46.97     .z8 

29.4     i.a 

1 

1 

1 

25.9 

32.23  +.4a 

14.4-3.0 

46.96  +.a4 

15.9 -«•» 

19.97  +.a4 

68.0  —0.6 

47.17  +.22 

28.1  -1.4 

Nov. 

4.8 

32.68     .47 

II. 5    a.7 

47.22     .a7 

13.7    a.a 

20.23     .a7 

68.8    z.o 

47.41      .26 

26.6    1.7 

14.8 

33-i8     .5a 

8.9     a.4 

47.51     .30 

II-5    a.a 

20.51     .30 

70.0    1.3 

47.68    .29 

24.8     1.9 

24.8 

33-72     -56 

6.8    a.o 

47.83     -33 

9.2     a.a 

20.82     .3a 

71.5     »-7 

47.98    .31 

22.8     2.0 

Dec. 

4-7 

34.29     .58 

5.0    1.5 

48.17     .34 

7.x     a.i 

21.15     .33 

73.4    a.o 

48.31      -32 

20.8    a.i 

14.7 

34.88  +.59 

3.8  -i.o 

48.51  +.36 

3.0—1.9 

21.49  +.34 

75-4  -a-* 

48.63  i-.S3 

18.6  —2.2 

24.7 

35-47     .38 

3.1  -0.4 

48.86     .34 

3-2     X.7 

21.83     .33 

77.7    a-3 

48.96    .33 

16.5      2.1 

34-7 

36.05  +.55 

3.0  +o.a 

49.19  +.33 

1.6  — X.5 

22.15  +.31 

80.x  —a.4 

49.28  +W3I 

14.4  —2.0 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

X  Draconis. 

V  Leonis. 

/?  Leonis. 

m 

y  Ursae  Majoris. 

Memn 
SoUr 
Date. 

Right 
Ascension. 

Declination 

Right 
Ascensioa 

Declination 
South, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h      m 
II    W 

• 

+69  52 

h      m 
II    31 

• 
—    0    16 

h      m 

II  43 

e          t 

+15     7 

h      m 
II    48 

• 

+54  14 

,(Dec. 

30.7) 

s 
27.16  +.74 

99 

53.1-0.2 

s 
48.08  +.33 

6.4  —2.2 

s 
55-91  +-34 

9t 

58.4  -1.9 

s 
32.94  +.48 

58.3   -0.9 

Jan. 

9.7 

27.88     .68 

53.2  +0.4 

48.40     .30 

8.5     2.1 

56.24      .32 

56.6     1.6 

3342     .46 

57-7  --0-4 

Z9.6 

28.55      .63 

54.0     I.O 

48.69     .28 

10.5     1.9 

56.54      .29 

55.1     1-3 

33-87     .43 

57.6  +0.3 

29.6 

29*14     '34 

55-4    »•« 

48.95     .24 

12.3     1.7 

56.82      .35 

53-9    J-o 

34-27     .38 

58.1    0.8 

Feb. 

1 

8.6 

29.63     .44 

57.x      2.0 

49.17     .20 

13-9    '•4 

57.05       .31 

53-1    0.6 

34.62     .32 

591     x.S 

18.5 

30.01  +.32 

59-3 +a-4 

49.34  +.15 

15.2 -1.2 

57.25  +.17 

52.7  -0.3 

34.90  +.25 

60.6  -i-x.7 

28.5 

30.27     .19 

61.9    2.7 

49.48      .XX 

16.2    0.9 

57-40       .13 

52.5    0.0 

35-12     .x8 

62.5     3.0 

'Mar. 

10.5 

30.40  +.07 

64.7    2.8 

49-5^     -07 

17.0    0.6 

57.50       .08 

52.7+0-3 

35.26     .10 

64.7     2.3 

20.5 

30.41  -.05 

67.6    2.9 

49.61  +.03 

17.5    0.4 

57.56  +.04 

53-1    0.5 

35-32  +.03 

67.1    2.5 

30.4 

30.29     .16 

70.4    2.8 

49.62  —.01 

17.8  —0.2 

57-57     -00 

53-8    0.7 

35.32  -.04 

69.6    2.5 

'  Apr. 

9.4 

30.08  —.16 

73.2  +2.6 

49.60  —.03 

17.9    0.0 

57.56  -.03 

54.6  +0.8 

35.25  -.10 

72.2  +2.5 

19.4 

29.77     .35 

75-6    «-3 

49.55     -06 

17.8+0.3 

57.51     .06 

55-5    0-9 

35-13     -'5 

74.6   2.3 

1 

29.4 

29.38     .43 

77.7    1.9 

49.49     .08 

17.6    0.3 

57-44     -08 

56.4     x.o 

34.96     .19 

76.8      2.0 

May 

9.3 

28.93     '47 

79-5    1-5 

49.40     .09 

17.2    0.4 

57.36    .09 

57-4    0-9 

34.76     .22 

78.7       1.7 

1 

19.3 

28.45     .50 

80.7     z.o 

49.31       .10 

16.7    0.5 

57.26    .10 

58. 3    0.9 

34-53     'M 

80.2      X.4 

293 

27-94  -'S* 

81.5  +0.5 

49.21  -.10 

16.2  -K>.6 

57-15--" 

59.2  +0.8 

34.28  -.25 

81.4 +Z.0 

June 

8.3 

27-43     -51 

81.8     0.0 

49.11        .10 

15.6    0.6 

57.04     .11 

59-9    0.7 

34.02     .26 

82.1     O.S 

18.2 

26.94      -49 

81.5-0.5 

49.01     .10 

14.9    0.6 

56-93     •" 

60.6    0.6 

33-77     -25 

82.4  +0.1    1 

28.2 

26.45      .46 

80.7     1.0 

48.91     .09 

14.3     0.6 

56.83    .10 

61. 1    0.4 

3352     .34 

82.3  -0.4 

July 

1 

8.2 

26.01      .4a 

79-4    »-5 

48.82     .08 

13.7     0.6 

56.73     .10 

61.4    0.3 

33-28     .23 

81.7     0.8    i 

1 

18.Z 

25.61  -.37 

77.6  —2.0 

48.74  -.07 

13.1  +0.6 

56.63  —.09 

61.6 -H).x 

33.07  -.30 

80.7  —1.2 

1 

28.1 

25.27      .31 

75-4    3.4 

48.67     .06 

12.5     0.5 

56.55     -07 

61.6  -0.1 

32.88     .18 

79.2     X.6 

Aug. 

7-1 

25.00      .24 

72.9    2.7 

48.62     .03 

12.0    0.4 

56.49    .06 

61.4     0.3 

32.72     .14 

77.4     2.0 

1 

17.1 

24.80     .16 

70.0    3.0 

48.58  —.02 

1 1.6    0.3 

56.44     .04 

61.0     0.5 

32.59     .11 

75-2    3.3 

1 

27.0 

24.67  —.08 

66.8    3.3 

48.57     .00 

II. 3 +0.2 

56.41  —.01 

60.5     0.7 

32.50     .06 

72.7    3.6 

Sept. 

6.0 

24.63      .00 

634  -3-4 

48.59  +.03 

II. 2    0.0 

56.42  +.03 

59.7  -0.9 

32.46  —.02 

69.9  —2.9 

16.0 

24.68  +.09 

59.9     3-6 

48.63     .06 

1 1. 3— 0.2 

56.45     .05 

58.6     I.Z 

32.47  +.03 

66.9    3.x 

26.0 

24.82      .19 

56.3     3.6 

48.71     .10 

1 1.7    0.5 

56.51     .08 

57-4    »-4 

3253      -09 

637     3.2 

Oct. 

5-9 

25.05      .28 

52.7     3.6 

48.83     .14 

12.3    0.7 

56.62     .12 

55-9    »-6 

32.65      .15 

60.4    3.3 

15-9 

25-37     -37 

49.1     3«5 

48.98     .18 

13.1     1.0 

56.76    .16 

54.2    1.8 

32.83       .31 

57-1     3.3 

259 

25.79  +.46 

45-7  -3.3 

49.18  +.21 

14.2  -1.3 

56:94   -»-.20 

52.3-2.0 

33.07  +.27 

53-8  -3.3 

'Nov. 

4.S 

26.30     .55 

42.6    3.0 

49.41       .25 

15.6     1.5 

57-17       -24 

50.3    2.1 

33-?7     -33 

50.6    3.1 

1 

14.8 

26.89    -^ 

39-7    «-6 

49.68       .28 

17.2     X.8 

57-43     -27 

48.1    2.2 

33-73     -38 

47-5    2-9 

24.8 

27.55      -68 

37-3    a-a 

49.98       .31 

19.I     1.9 

57-72     .30 

45-8    3.3 

34-13     -42 

44.7    3.6 

Dec. 

4.8 

28.25     .72 

35-3     1-7 

50.29       .32 

21. 1      2.1 

58.04     .32 

43-5    a-a 

34-57     -46 

42.3      2.S 

1 

14.7 

29.00  -♦-.74 

33-9 ->•» 

50.62  4-.  33 

23.3-2.2 

58- 37  +-34 

41.3 -a-» 

35-05  +-48 

40.3—1.8 

1 

24.7 

29-75     -75 

33-0  -«-5 

50-95      -33 

25.4      2.2 

58.71      -34 

39.2    2.0 

35-53     -48 

38.8     X.3 

34-7 

30.49  +.74 

32.8  +O.X 

51.28  +.32 

27.6  —2.x 

59.04  +.33 

37-3-1-8 

36.01  +.47 

37.8  -0.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

0  Virginis. 

4Draconis  (H.) 

y  Corvi. 

p  Cbamaleontis. 

Mean 
Solar 
Date. 

1 

Right 
Aacensionw 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascensioxk 

Declination 
South. 

Right 
Ascension. 

Declination 
South. 

h     m 

e             r 

b      m 

e           1 

h     m 

e          f 

h      m 

• 

12       0 

+  9  17 

12      7 

+78    9 

12    10 

-16  58 

12    12 

-78  44 

(Dec. 

30-7) 

■ 
5-X5  +-34 

09 

26.4  —3.0 

s 
30.82+X.16 

71.7-0.5 

s 
37.90  +.35 

54-7  -a-3 

s 
26.56+1.37 

51.7 -1.5 

Jan. 

9.7 

5-48      -32 

24.5    X.8 

31.99     1.13 

71.5+0.1 

38.24     .33 

57-0    3.3 

27.79   1.18 

53-5    a-o 

19.7 

5.78      .29 

22.8     X.6 

33.10     X.06 

72.0      0.8 

38. 55     -30 

59-3    a-3 

28.94    i-^ 

55.8    3.5 

29.6 

6.06     .36 

21.3     1,3 

34-12     .95 

73-1     X.4 

38.84     .37 

61.7    3.3 

29.97     -96 

58.5     a-9 

Feb. 

8.6 

6.30       .33 

20.2     I.O 

35.02     .8x 

74-7    x-9 

39.10     .33 

63.9    3.3 

30.87     .83 

61.7     3.3 

18.6 

6.51  +.x8 

19.4  -0.7 

35-7^  -65 

76.9  +3.4 

39-3*  +-I9 

66.0  —3.0 

31.62+  .66 

65.1  -3.6 

28.6 

6.67     .14 

18.9    0.4 

36.32     .46 

79-5    a-7 

39.48     .15 

68.0    1.8 

32.20      .49 

68.8    3.7 

Mar. 

10.5 

6.79       .10 

18.7— 0.1 

36.68     .36 

82.3    3.9 

39.61        .XX 

69.7     x.6 

32.61      .33 

72.6    3.8 

20.5 

6.86     .06 

18.7  +0.3 

36.84+  .06 

85.3     3.x 

39.70     .07 

71.2     x.4 

32.84+  .X5 

76.4    3.8 

30.5 

6.90  +.oa 

19. 1      0.4 

36.80—  .14 

88.4     3.1 

39- 76  +-03 

72.5     la 

32.91-  :oi 

80.2    3.7 

Apr. 

9-5 

6.90  —.01 

Z9.6  +0.6 

36.57-  -33 

91.4+3.9 

39-77     •«> 

73-5 -0-9 

32.81-  .X7 

83.9  -3.6 

19.4 

6.87     .04 

20.2     0.7 

36.15      .49 

94-3    a.7 

39.76  —.03 

74-3    0.7 

32.56     .33 

87-4    3.3 

29.4 

6.82     .06 

20.9     0.8 

35-59     -63 

96.8    3.3 

39-73     -05 

74.9    0.5 

32.17     .46 

90.6    3.0  1 

May 

9.4 

6.76     .08 

21.7     0.8 

34-89     -75 

9S.9    1.9 

39.67    .07 

75-3 -0-3 

31.64     .58 

93-5    «-6 

19.3 

6.67     .09 

22.6    a8 

34-08      .84 

100.6    x.4 

39.60     .08 

75.4    0.0 

31.00     .69 

95-9    a-a 

29.3 

6.58  -.10 

23.4  +0.8 

33.21-  .90 

101.8+0.9 

39.51  -.09 

75-4+<>.i 

30.26—  .78 

97.9 -x.8 

June 

8.3 

6.48     .10 

24. 1     0.7 

32.28     .93 

102.5  +0.4 

39.41     .10 

75-2    0.3 

29.44     .84 

99-5     '-S 

18.3 

6.38     .10 

24.8    0.7 

31-34      -94 

102.6  -0.3 

39-31     -'o 

74.8    0.5 

28.56     .89 

100.5     0-7 

28.2 

6.27     .10 

25.4    0.6 

30.41      .93 

102. 1    0.7 

39.20    .11 

74.2    0.7 

27.64     .91 

IOZ.O-0.S 

July 

8.2 

6. 17     .10 

25.9    0.4 

29.51      .88 

lOI.I     1.3 

39.09       .XX 

73.4    0.8 

26.71      .90 

100.9  'H>.3 

18.2 

6.08  —.09 

26.3  -N).3 

28.66-  .81 

99.6  -X.7 

38.99  —.10 

72.6  +0.9 

25.80-  .88 

100.3+0.9 

28.1 

5.99    .08 

26.6+0.2 

27.88      .73 

97.6    3.3 

38.89     .09 

71.6     x.o 

24.93     .83 

99.1     1.4    ' 

Aug. 

7.1 

5.92     .07 

26.7     0.0 

27.20     .63 

95-2    3.6 

38.80     .08 

70.6    x.o 

24.14     .73 

97-5    «-9 

17. 1 

5.86     .05 

26.6  —0.2 

26.61      .53 

92.4    3.0 

38.73     .06 

69.5     x.o 

23.46     .61 

95-3    a.3 

27.1 

5.82  —.03 

26.4    0.3 

26.15      .40 

89.2    3.3 

38.68     .04 

68.5     x.o 

22.91      .46 

92.8    3.6 

Sept. 

6.0 

5.81     .00 

25.9  -0.6 

25.82-  .36 

85.8  -3.5 

38.65  —.01 

67.5  +0.9 

22.52-  .39 

90. 1  +3.9     r 

16.0 

5.83  +.03 

25.2    0.8 

25.63—  .11 

82.2    3.7 

38.66  +.03 

66.6    0.8 

22.32-  .xo 

87.1       3.0 

26.0 

5.88     .07 

24.3      1.0 

25.60+  .04 

78.4    3.8 

38.70       .06 

65.9    0.6 

22.31+  .xo 

84.x       3.0 

Oct. 

6.0 

5.96       .XI 

23.2       X.3 

25.72      .31 

74.6    3.8 

38.78      .10 

65.5  40.3 

22.52    .31 

81.x       3.0 

X5-9 

6.09     .15 

21.8     x.s 

26.01      .37 

70.8    3.7 

38.90     .X4 

65.3    0.0 

22.94     -51 

78.2       3.7 

1 

1 

25.9 

6.26  4*.  19 

20.2  -1.7 

26.46+  ,53 

67.1  -3.6 

39.07  +.19 

65.4  -0.3 

23.56+  .71 

75.6  +3.4 

Nov. 

4.9 

6.47     .33 

18.4     X.9 

27.06      .68 

63.6    3.3 

39.29     .23 

65.9    0.7 

24.37      .88 

73.4.     2.0 

1 

, 

14.8 

6.71      .36 

16.4      3.1 

27.82      .83 

60.5    3.0 

39.54     .27 

66.7     1.0 

25.34    »'03 

71.7       1.5 

24.8 

6.99     .29 

14.3      3.3 

28.72      .94 

57.7    2.6 

39.83      .30 

67.9     1.3 

26.45    x->5 

70.6      0.9 

Dec. 

4.8 

7- 30    .3a 

12. 1      t.3 

29.73    x.04 

55-3    a-i 

40.15      -33 

69.4     1.6 

27.66    1.33 

70.0  +0.3 

1 

14.8 

763  +.33 

9.9  —3.3 

30.83+i.ix 

53.5 -»-5 

40.49  +.34 

71.2  -1.9 

28.93+1.27 

70.1  -0.4 

24.7 

7-96      -33 

7.7     a.  I 

31.98    1. 15 

52.3     0-9 

40.83      .34 

73-2      3.x 

30.22    X.27 

70.8     1.0   \ 

34-7 

8.29  +.33 

5.7  -3.0 

33.15+1.16       51.7-0.3 

41.17  +.34 

75-4  -a-3 

31.48+X.24 

72.1  -X.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

V  Virginis. 

a'  Crucis. 

P  Corvi. 

K  Draconis. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
South. 

RiRht 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
Xorth. 

h     m 

• 

h     m 

0         • 

h      m 

• 

h      m 

e          ' 

12    14 

-06 

12    20 

—  62    32 

12    29 

—  22    50 

12    29 

+  70     19 

(Dec. 

30-7) 

s 
45-51  +.34 

28.6  —2.3 

8 

59-93  +-60 

II.4-I.7 

s 
5-94  +-36 

99 

18.3— 2.1 

s 
11-73 -I-.75 

74.8  —1.0 

Jan. 

9-7 

45.84     .3a 

30.7     2.1 

60.53     -57 

13.3      2.1 

6.29     .34 

20.5     2.3 

12.48     .73 

74.1-0.4 

19.7 

46.15     .30 

32-7     1-9 

6i.o8     .53 

15.7     2.6 

6.63     .32 

22.8     2.4 

13.21     .70 

74.0  +0.3 

29.6 

46.44     .87 

34-5    1-7 

61.59     -47 

18.5       2.9 

6.94     .29 

25.2     2.4 

13-89    .64 

74.6     0.9 

Feb. 

8.6 

46.69     .23 

36.1    1.5 

62.04      -4' 

21.6     3.2 

7.21     .26 

27.6     2.3 

^4.50    .56 

75-8    1.5 

18.6 

46.90  4-.X9 

37-4 -1-2 

62.41  +.34 

24.9  -3.4 

7.45  +-M 

29.9  —2.2 

15.03  +.47 

77.6  +2.0 

28.6 

47.07      .15 

38.5    0.9 

62.72      .27 

28.4     3-5 

7.64     .17 

32.1      2.x 

15.44    .36 

79.8    3.4 

Mar. 

10.5 

47.20     .11 

39.2    0.6 

62.95      -19 

32.0     3-5 

7-79    .13 

34.1      1.9 

15-75     .24 

82.4    2.7 

20.5 

47.29     .07 

39-7    0-4 

63.10     .12 

35-5    3.5 

7.91     .09 

35-9    1-7 

15.92  +.12 

85-3    2.9 

30«5 

47-35     •<H 

40.0  -0.1 

63.18  +.05 

38.9     3-3 

7.98    .06 

37.5    »-5 

15.98     .00 

88.3    3.0 

Apr. 

9-5 

47.37  +.01 

40.0    0.0 

63.19     .02 

42.2  —3.1 

8.02  +.02 

38.9-1.3 

15.92  -.12 

91.3+2.9 

19.4 

47.36  -.02 

40.0  +0.2 

63.14      .08 

45-2    2.9 

8.03  -.01 

40.0     i.o 

15-75     -22 

94.2    2.8 

29.4 

47-33     -04 

39-6    0.4 

63.03      .14 

48.0     2.6 

8.01     .03 

40.9    0.8 

15.48     .31 

96.8    3.5 

May 

9.4 

47.27     .06 

39.1    0.5 

62.87      .19 

50.4      3.2 

7.96     .05 

41.6    0.6 

15-13      -39 

99-2    3.2 

19-3 

47.20     .08 

38.6    0.6 

62.66      .23 

52.5     1.8 

7.90     .07 

42.1     0.3 

14.71      .45 

101.2    1.8 

29-3 

47.12  -.09 

38.0  +0.6 

62.41  — .a6 

54-1 -»-4 

7.82  —.09 

42.3  —0.1 

14.23  -.49 

102.8  +1.3 

June 

8.3 

47.03     .09 

37-4    0-6 

62.13     '29 

55-3    0.9 

7-73     .10 

42.3  +0.1 

13-72      .52 

103.8    0.8 

18.3 

46.94     .zo 

36.8    a6 

61.82     .31 

56.0  —0.4 

7.62     .11 

42.0    0.3 

13.20     .53 

104.4  "'^-3 

28.2 

46.84      .10 

36.1    0.6 

61.50     .32 

56.2    0.0 

7.51     .11 

41.6    0.5 

12.66     .53 

104.4  "0-3 

July 

8.2 

46.74     .10 

35-5    0-6 

61.16     .33 

55-9 +0-5 

7.40       .13 

40.9    0.7 

12.13    .52 

103.9     0.8 

18.2 

46.64  —.09 

34.9  +0.6 

60.83  —.32 

55.1  -l-I.O 

7.28  -.12 

40.1  -1-0.9 

11.62  —.49 

102.9  —1.3 

28.2 

46.55    .09 

34-3    0.5 

60.52     .30 

53-9    '.4 

7.17       .11 

39.1      1.0 

1 1. 14    .45 

IOI.3     z.8 

Aug. 

7-1 

46.47    .07 

33-9    0.4 

60.23      -27 

52.2     Z.8 

7.06       .10 

38.0     X.I 

10.71     .41 

99.3     3.3 

17. 1 

46.40     .06 

33-5    0.3 

59-97     -as 

50.2     2.2 

6.97       .08 

36.8       1.2 

10.33    .35 

96.9     3.6 

27.1 

46.35    .04 

33.3+0.2 

59.77     .17 

47.9     3.4 

6.90       .06 

35.6      1.2 

10.02     .28 

94.1     3.0 

Sept. 

6.0 

46.32  —.01 

33.2    0.0 

59.63  -.xo 

45-3+2-6 

6.85  -.03 

34.4  +'-2 

9.78  -.20 

91.0—3.3 

16.0 

46.33  +*oa 

33-3 -0-2 

59.56  -.03 

42.6    2.7 

6.84      .00 

33-3    '-I 

9.62       .12 

87.6     3.5 

26.0 

46.37    .05 

33-6    0.4 

59.57  +.06 

39-9    a.7 

6.86  +.04 

32.2    0.9 

9-55     .oa 

84.0     3.6 

Oct. 

6.0 

46.44     .09 

34.2    0.7 

59.67   .15 

37.3    2.6 

6.92     .09 

31.4    0.7 

9.57  +.08 

80.3     3.7 

• 

15-9 

46.55     .14 

35-0    '-0 

59.86       .34 

34.8    2.3 

7.03     .14 

30.8    0.4 

9.70     .18 

76.5     3.7 

259 

46.71  +.18 

36.1 -x.a 

60.14  -♦-.3a 

32.7  +1-9 

7.19  +.i8 

30.6+0.1 

9.93  +.39 

72.8  -3.7 

Nov. 

4-9 

46.91       .23 

37-5    1-5 

60.51     .40 

30.9     1.5 

7.39     .23 

30.7  -0.3 

10.27     .39 

69.2     5  5 

14.9 

47.15       .26 

39-1     1-7 

60.96    .48 

29.6     I.O 

7.64     .27 

3 1. 1    0.7 

10.71     .48 

65.8     3.3 

24.8 

47.42       .29 

40.9    1.9 

61.47    .53 

28.9  +0.5 

7.93     .30 

32.0     z.o 

xi-25     .57 

62.7     3.9 

Dec. 

4.8 

47.72       .31 

42.9    2.0 

62.04     .57 

28.7—0.1 

8.25     .S3 

33.2     ».4 

11.86     .64 

60.0    3.5 

Z4.8 

48.04  +.33 

44.9 -a.  X 

62.63  +.59 

29.2  -0.7 

8.59  +-35 

34-7  -1.7 

12.54  +»7o 

57.7 -«.o  ; 

24.7 

48.37      -33 

47.1    a.  a 

63.24     .60 

30.2     1.3 

8.95     '35 

36.6    3.0 

13.27     .73 

56. 1     X.4 

• 

34-7 

48.70  +.33 

49.2  — 2.a 

63.84  +.60 

31.7 -X.8 

9.30  +.36 

38.6  -a.« 

14.02  +.74 

55.0  -0.8 

22 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  A 


32«Camelop.  (H.) 

a  Can.  Venaticorum. 

OV'v 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
Nvrth, 

Right 
Ascension. 

Declination 
North, 

Rigl.f 
Ascen^  1 

h      m 
12    48 

+83  56 

h     m 
12    51 

+  38    51' 

I 

(Dec. 

30.7) 

s 
23.i34^.zs 

75.0  -0.9 

■ 
X9.21  +.39 

28.5  — X.9 

A  ' 

Tan. 

9-7 

25.26  a.io 

74-4 -0-3 

19. 60     .38 

26.8     1.4 

I 

19.7 

27.38  a.05 

74-5  +0.3 

19.98     .37 

25.7    0.9 

29.7 

29.41    Z.92 

75.2     z.o 

20.34     .34 

25.0  -0.4 

Feb. 

8.6 

31.27   X.71 

76.5     X.6 

20.66     .3X 

24.9+0..' 

z8.6 

32.89+1.45 

78.4  +a.x 

20.95  +-«6 

253  * 

28.6 

34.21    1.14 

80.8    a.6 

21.19     •*> 

26.2 

Mar. 

X0.6 

35.18     .78^ 

83.5     a.9 

21.38     .17 

27.  >- 

20.5 

35-78     .41 

86.6    3.1 

21.52     .zx 

I'x 

305 

36.00+  .oa 

89.7    3.x 

2Z.6x     .06 

-K 

Apr. 

9-5 

3583-  -35 

92.8  +3.X 

21.65  +.02 

19.4 

35.28     .70 

95.8    a.9 

21.65  -.a.' 

29.4 

34.39   i.os 

98.6    3.6 

2Z.6X 

May 

9.4 

33.20   1.31 

lox.i    a.3 

21.53 

19.4 

3174    »-54 

XO3.2     X.8 

21-43 

29.3 

30.07-1.7a 

104.8  +X.3 

21. 

June 

8.3 
18.3 
28.3 

28.25    x.8s 
26.33    X.93 
24.36    1.96 

X05.9    0.8 
106.4  +0.3 
X06.4— 0.3 

21 

July 

8.2 

X8.2 

28.2 

22.39    x.93 

20.47— X.S7 
18.65    1.77 

105.8     O.fi 

104.7     ' 
103.0 

Aug. 

7-1 
17.1 

27.1 

16.94    i.6x 
15.42    x.4a 
14.09  i.ao 

100.'. 

1 

Sept 

6.x 
16.0 
26.0 

X3.00-  .96 
12. 17     .fx, 
ZI.62     .1 

Oct. 

a.n 

11.^6- 
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1 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

C  Virginis. 

fl  Ursae  Majoris. 

J7  Bootia. 

/^Centanri. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Aacenticn. 

Declination 
North, 

Right 
Ascension. 

Declination 
South, 

h      m 
13    29 

e          1 

-04 

h     in 

13  43 

+49  48 

h     m 

13  49 

+18  53 

h      m 

13  56 

• 

-59  53 

(Dec.    30-8) 

s 
33.51  +-33 

54.6 —a-x 

• 
34.03  +.43 

39.4  -^.3 

8 

53-"  +-33 

99 

60.0  —3.3 

s 
41.72  +.j8 

0.1  -0.4 

Jan.       9-8 

33.84     .33 

56.7    3.0 

34.46    .43 

37.4     1-7 

53-44     -34 

57.8     8.0 

42.30     .58 

0.8    0.9 

19.7 

34-17     -32 

58.7    x.g 

34-89    .43 

35.9     I.I 

53-78     .33 

55.9     1.7 

42.89     .38 

2.0    x.4 

29.7 

34.49    .30 

60.5     X.7 

3532    .4a 

35-1  -0-5 

54.11     .33 

54-4    1-3 

43-46     .56 

3.6     x.8 

Feb.      8.7 

34.78     .a8 

62.0    X.4 

35-73    .S9 

34.9  +O.X 

5442     -30 

53-3    0-9 

44.00      .§3 

5.6     «»3 

18.7 

35.04  +.a5 

63.3  -X.3 

36.10  +.35 

35-3+0.7 

54.70  +.37 

52.6  —0.5 

44.50  +.48 

8.0  —3.3 

28.6 

3528       .S3 

64.4    0.9 

36.43     .30 

36.3    i.a 

54.96     .34 

52.3    0.0 

44.96      .43 

10.6     3.7 

Mar.   X0.6 

35.48     .x8 

65. 1    0.6 

36.71     .35 

37-8    1.7 

55.18     .30 

52.5  +0.4 

45.36     .37 

X3.4    a.8 

20.6 

35.64      -'5 

65.5    0.3 

36.93       .30 

39.7    a-i 

55-36     .X7 

53-0    0.7 

45.70     ,%i 

16.3    3.9 

30-5 

35-77     ." 

65.7  -O.X 

37.10     .X4 

42.0    3.4 

555*     -13 

53-9    i-o 

45-99     .«5 

19.3    3.0 

Apr.      9-5 

35.86  +.08 

65.7  +o.a 

37.21  +.08 

44.5+3.6 

55.62  +.09 

55-1 +1-3 

46.2  X  +.19 

22.3-3.0 

'             X9.5 

35-93     -05 

65.4    0.4 

37.26  +.03 

47.2    3.7 

55.70     .06 

56.5    1.4 

46.37     .X3 

25.2    3.9 

29.5 

35.96  -»-.oa 

65.0    0.5 

37.26  -.03 

50.0    3.7 

55-74  +-03 

58.0    1.5 

46.47     .07 

28.0    3.7 

;  May      9-4 

35,97     .00 

64.4    0.6 

37.21       .07 

52.6    3.6 

55.75     •«) 

59.5     1-6 

46.51  +.01 

30.6    a.5 

19.4 

35.96  -.03 

63.8    0.7 

37.12       .XX 

55.2    a.4 

55.74  -.03 

61. 1     X.6 

46.50  -.04 

33-x    t.3 

29.4 

35.92  -.05 

63.140.7 

36.98  -.15 

57.4  +3.1 

55.70  -.05 

62.6+1.5 

46.43  -.xo 

35.3  -3.0 

June     8.3 

35.86     .06 

62.3    0.7 

36.82     ;x8 

59-4    1-8 

55.64     .07 

64.1     1.4 

46.31     -15 

37.1      1.7 

18.3 

35-79     .08 

61.6    0.7 

36.62       .31 

61.0    x.4 

5556    .09 

65.4      x.3 

46.14     .X9 

38.6     Z.3 

28.3 

35-71     •«? 

60.9    0.7 

36.41    .33 

62.2    z.o 

55.46       .XI 

66.5    z.o 

45.92     .33 

39.7     0.9 

July      8.3 

35.6X     .zo 

60.2    0.7 

36.17    .34 

63.0    0.6 

55-34     •" 

67.4    0b8 

45.67     .87 

40.4  -0.5 

X8.2 

35.50  -.11 

59.5  +0.6 

35-93  -.25 

63.4+0.1 

55.22  -.13 

68.0 +0.S 

45.38  -.39 

40.7     0.0 

28.2 

35.38       .13 

59.0    0.5 

35*68     .35 

63.2  —0.4 

55.08     .X4 

68.4  +0.3 

45.08     .30 

40.5  +0.4 

Aug.      7-2 

35.26       .11 

58.5     0-4 

35-43     'M 

62.6    0.8 

54-94     -14 

68.5    0.0 

44-77    -31 

39.9    0.8 

j             17.2 

35.15       ." 

58.1     0.3 

35-19     .23 

6x.6    x.3 

54.81     .13 

68.4  —0.3 

44.47    .30 

38.8     x.3 

27.1 

35.05       .10 

57.9  +0.3 

34.97       .31 

60.x    Z.7 

54.68       .X3 

68.0    0.6 

44.18    .37 

37-3    1.7 

Sept     6-1 

34.96  —.08 

57.8     0.0 

34.77  -.18 

58.2  -3.x 

54.56  —.10 

67.3-0.8 

43.92  -.33 

33.5  +«-o 

16. 1 

J4.89       .05 

57.9-0.3 

.34-6 1     .15 

55.9    a-5 

54-47     -08 

66.4     I.X 

43.71     .x8 

33-4    a-a 

26.0 

34.86  —.03 

58.2     0.4 

34.48     .10 

53.2    a.8 

54.40    .05 

65.x     x.4 

43-57    -w 

31. X    3.4 

Oct.      6.0 

34.85  +.03 

58.6    0.6 

34.40  -.05 

50.3    3.1 

54.37  -.01 

63.6     x.7 

43-49  -.04 

28.6    a.5 

16.0 

F 

34.89       .06 

59.3    0.8 

34.38  +.01 

47- J    3-3 

54.38  +.03 

61.8     1.9 

43.49  +.<H 

26.x    3.4 

26.0 

34.97  +.11 

60.3— X.I 

34.42  +.07 

43.7  -3.4 

54.43  +.08 

59.7  -3,3 

43.58  +.14 

23.7  +a-3 

Nov.      4*9 

35-10     -'S 

61.5     X.3 

34-52     .13 

40-2     3-5 

54.53     .13 

57.4     «-4 

43-77     -as 

21.5    3.1 

,             M-9 

35.28     .30 

63.0     1.6 

54.69     .30 

36.7     3.5 

54.68     .17 

55.0    a.5 

44.04     .33 

19.6     x.8 

•  24.9 

35-50     -su 

64.7     X.8 

34.92     .36 

33-2    3.4 

54.88     .33 

52.4     3.6 

44.40     .39 

18.0     x.4 

Dec.      4-8 

35-76     •a7 

66.6    X.9 

35-21     .31 

29.9   3.2 

55.12     .36 

49.8     3.6 

44.83     .46 

16.8    «.9 

X4.8 

36.05  +.30 

68.6-3.0 

35-55  +.36 

26.8  —3.9 

55-39  -^.39 

47-2 -a.s 

45-33  +.51 

x6.2  +0.4 

24.8 

36.36     *3a 

70.7    3.1 

35-93     .40 

44.1    3.5 

55.70    .33 

44-7    «-4 

45-87    .55 

16.0— o.x 

34.8 

36.69  +.34 

72.7  —3.1 

36.34  +.4* 

21.8^-3.0 

56.03  +.33 

42.4  rr«-a 

46.44  +.59 

X6.4  -0.6 
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' 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 

_ .  Solar 

Date. 

a  Draconis. 

a  Bootis. 
i^Arcturus.) 

0  Bootis. 

p  Bootis. 

Right 
Ascension. 

Declination 
N0rtk. 

Right 
Ascension. 

Declination 
N9rtk. 

Right 
Ascension. 

Declination 

North. 

Right 
Aacensioo. 

Declination 
North. 

h      m 

14     I 

+64  50 

h     xn 
14    II 

+  19   41 

h     xn 
14   21 

• 

+52  18 

h     m 

14  27 

1 
•        p  1 

+30  48 ; 

(Dec.    30-8) 

• 
38.86  +.55 

ff 

65.9  -2.3 

s 
3.69  +.32 

75-3 -a.4 

a 
45.38  +.4X 

f9 

41.2—2.6 

a 
28.91  +.33 

35.9-2,6  1 

Jan*      9-8 

39-43     'i7 

63.9     1.7 

4-01      -33 

73.0      2.1 

45.80     .43 

38.9     3.1 

29-24     .34 

33.5    a.2  1 

19.8 

40.02     .59 

62.5     z.o 

4-34      -33 

71.0    1.8 

46.24     .44 

37-1    ».5 

29-59     .35 

31-5    1.8 

29.7 

40.62     .58 

61.8  -0.4 

4.67     .32 

69.4     X.4 

46.68     .44 

35.9    0.9 

29.94     .34 

29.9    X.S 

Feb.      8.7 

41-20     .55 

61.8 -N).3 

4.99     .30 

68.1     i.o 

47.11      .42 

35-3  -«.a 

30.28     .33 

28.9    0.8 

18.7 

41-73  +-5J 

62.4  +0.9 

5.28  +.28 

67.3  -0.6 

47-52  +.39 

35-4  +0.4 

30.60  +.3X 

28.4-0.2   , 

28.7 

42.22      .45 

63.7     «-5 

5-55     .as 

67.Q  —0.1 

47.90     .35 

36. 1     x.o 

30.90     .28 

28.4  +0.3 

Mar.   10.6 

42.64     .38 

65.5    a.o 

5-79     .aa 

67.1  +0.3 

48.23     .31 

37-4    ».5 

31.16     .25 

29.0    0.8   1 

20.6 

42.98     .30 

67.8    a.5 

5.99     .18 

67.6    0.7 

48.51      ,25 

39.2    3.0 

31-39    .ai 

30.0    1.3 

30.6 

43.23     .ai 

70.4     2.8 

6.15     .X5 

68.5    x.o 

4874     .»9 

41.4     3.4 

31-58     .17 

31.4     x.6 

Apr.      9-5 

43.39  +.ia 

73-4  +3-0 

6.28  +.XX 

69.6  +X.3 

48.90  +.X4 

44.0  +2.7 

31-73  +.13 

33-1 +X-9  ' 

195 

43-47  +-03 

76.4    3.1 

6.38     .08 

71.0     X.5 

49.01      .08 

46.8     2.8 

31.84     .09 

35-1    a.x 

29.5 

43.46  -.05 

79-5    3-0 

6. 44     .05 

72.5     1.6 

49.06  +.02 

49.6  3.9 

31.92     .06 

37.3    a.3 

May      9*5 

43-37     -^a 

82.5    2.9 

6.47  +.02 

74.2     x.6 

49.06  —.03 

52.5     3.8 

31.96  +.02 

39-5    a.2 

19.4 

43.20       .90 

85.3    «•? 

6.47  —.01 

75-3    x.6 

49.00      .08 

55-3    a.7 

31.96  -.01 

41.7    3.3 

29.4 

42.96  —.26 

87.9  +2.4 

6.45  -.04 

77.4  +1.6 

48.90  —.13 

57.9  +a.5 

31.93  -.04 

43-9  +a.x 

Jane     8.4 

42.67       .3s 

90.1    2.0 

6.40     .06 

78.9     x.5 

48.75      -17 

60. 3    3.2 

31.87     .07 

45.9    X.9 

18.4 

42-33     -36 

91.9     X.6 

6.32     .08 

80.3     X.3 

48.57      .20 

62.3     X.8 

31.79     .xo 

47.7    X.7 

•28.3 

41.95     .40 

93-2    x.x 

6.23     .xo 

81.5     I.X 

48.35     -as 

63-9     1-4 

31.68       .X2 

49.2     1.4   1 

July      8.3 

41.53      -42 

94.0    0.6 

6. 1 1       .X2 

82.5     0.9 

48.10    .25 

65.1     x.o 

31.54     -M 

50.5     x.x 

18.3 

41.10  -.44 

94-3 -H>-i 

5-99  --13 

83.2  -fo.6 

47.84  -.27 

65.8  +0.5 

31.39  -.x6 

5J.4+0.7 

28.2 

40.66      .44 

94.1  —0.5 

5-85     -M 

83.7     0.3 

47.56      .38 

66. 1    0.0 

31-23     .X7 

52.0  -K).4 

Aug.      7-2 

40.22      .43 

93.4    x.o 

5-70     .»5 

83.9 +0.X 

47-27     .a9 

65.9  -0.5 

31.05     .x8 

52.2     0.0 

17.2 

39-79     -42 

92.1     x.s 

5-55     .15 

83.8  -aa 

46.99     .38 

65.2    0.9 

30.87     .18 

52.0  —0.4 

27.2 

39-39     -39 

90.4    1.9 

5.41     .14 

83-4    0.5 

46.71     .27 

64.0    x.4 

30.70     .X7 

51.5     0.7 

Sept.     6.1 

39.02  -.35 

88.2  — a.4 

5.27  -.13 

82.8  -0.8 

46.45  -.25 

62.3  -x.8 

30.54  -.x6 

50.6  —x.x 

16. 1 

38.70    .30 

85.7    2.8 

5.15     .10 

81.8     x.x 

46.22     .ax 

60.3    3.2 

30.39     .14 

49-3    x.4 

26.1 

38.43     -23 

82.7     3.x 

5.06    .07 

80.5     x.4 

46.02     .X7 

57.8    2.6 

30.27     .XX 

47.7    1.8 

Oct.      6.1 

38.23     .x6 

79-5    3.4 

5.01  —.04 

79-0    x-7 

45-87     •" 

55.0    S.O 

30.18     .07 

45-7    a.x 

16.0 

38.11  —.08 

76.0    3.6 

4.99     .00 

77.2    9.0 

45.78  -.06 

51-9    l'^ 

30.13  -.02 

43-5    a.4   1 

1 

26.0 

38.07  +.01 

72.3-3-7 

5.02  +.05 

75.1  -2.2 

45.75     .00 

48.6  -3.4 

30.13  +.03 

( 
41.0-3.6 

Nov.      5'0 

38.13     .10 

68.5    3.8 

5.09     .xo 

72.7      2.4 

45.78  +.07 

45.0     3-6 

30.18     .08 

38.2     3.8 

14.9 

38.28     .ao 

64.8    3.7 

5.22     .X5 

70.3     3.6 

45-88     .14 

41.4     3.6 

30.28     .xs 

35-3    3.0 

24.9 

38.53     .as 

61. 1     S.6 

5.39    .ao 

67.6      a.7 

46.06     .ax 

37.8     3.6 

30.44     .x8 

33.3    3.0 

Dec.      4-9 

38.86     .38 

57-6    S.3 

5.61     .a4 

64.9    a.7 

46.30     .37 

34.3     3.4 

30.65     .33 

29.2   S.O  ; 

14.9 

39.28  +.45 

54.4-3.0 

5.87  +.28 

62.2  -a.6 

46.61  +.33 

30.9  —3.2 

30.90  +.37 

1 

26.2  -3.9 

!            24.8 

39-77     -51 

5Z.6    a.5 

6.17     .30 

59.6    a.5 

46.96     .38 

27.9    3.8 

31. ao    .31 

a3.4    a.7 

1            34.8 

40.32  +,56 

49.3 -»-o 

6.48  -f.sa 

57.2  -«.4 

47.36  +.42 

25.3  ra.4 

31.52  +«S4 

20.8 -3.3 
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1 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

5  Ursae  Minoris. 

0 Centaur i  (mean.) 

ff  Bootis. 

0^  Librae. 

Mean 
Solar 
Data. 

Right 
Aacension. 

Declination 

Right 
Aacenaion. 

Declination 

Right 
Aacension. 

t 

Declination 
Nprtk, 

Richc 
Aacenaion. 

1 
Declination 

1 

I 

h     m 
14    27 

+76    8 

h     m 
14   32 

• 
—60    24 

h      m 
14   40 

• 
+  27   29 

h     m 

14  45 

1      .    . 

-»5  37 

(Dec. 

30.8) 

a 
41.65  +.84 

17.7  -a.4 

• 
44.36  +.55 

58.040.x 

a 
34*78  +.S* 

44-3 -«-6 

a 
17-74  +-33 

22.4  -z.$ 

Jan. 

9.8 

42.50     ••» 

15.7     X.8 

44-93     -57 

58.2-0.4 

35."     -33 

41.8    a.a 

X8.07     .53 

23.9    Z.6 

19.8 

43-43     -94 

14.2     X.I 

45.51     .58 

58.8     0.9 

35  44     .94 

39.8    1.9 

18.41      .S4 

25.4    Z.6 

29.7 

44.40     .95 

13-5-^5 

46.09     .57 

59-9    x-3 

3578     .34 

38.x     X.4 

18.75     .33 

27.x     z.6 

Feb. 

8.7 

45-37     -93 

13.3  +0.2 

46.65     .54 

6X.4    X.7 

36.12     .33 

36.9    0.9 

19.08     .32 

28.7    I.S 

1 

18.7 

46.29  +.68 

13-9 -N).9 

47.19  +-51 

63.3  -a.o 

36.44  +.31 

36.3-^4 

19.39  +-30 

30.2  -x.4 

28.7 

47.15     .80 

15.X     X.5 

47.69     .47 

65.3   ".s 

36.73     .«8 

36.1 +0.1 

19.68     .a6 

3Z.6    x.s 

Mar. 

10.6 

47.90     .69 

16.9    a.o 

48.14     .43 

67.7    a.5 

37.00     .ss 

36.5    0.6 

19.95     -as 

32.8    z.z 

20.6 

48.53    •sfi 

19.2    a.5 

48.54     -37 

70.3    9.6 

37-23     .ta 

37-3    i-o 

20.19     •<> 

33.8    0.9 

30.6 

49.02     .41 

2X.9    a.9 

48.88     .33 

73-0    «*7 

37-43     .18 

38.5     x.4 

20.40     .19 

34.6    0.8 

Apr. 

9.6 

49.35  +-«5 

24.9+3.1 

49.17  +.a6 

75.8  -a.8 

37«59  +-X4 

40.x  4-1.7 

1 

1 
20.58  4-.  16 

35.3  -0.6 

19.5 

49-53  +.09 

28.0    s.a 

49.40     .to 

78.6    a.8 

37.72     .11 

42.0    1.9 

20.72     .13 

35.8    0.4 

29-5 

49.54  -.06 

31-2    3.a 

49.56     .13 

81.3    a.7 

37.81     .08 

44.0    a.  I 

20.84      .XX 

36.2    0.9 

May 

9.3 

49.40     .n 

34-4    S-' 

49.67     .07 

83.9    a.6 

37-87    .04 

46.x    a.1 

20.93     .08 1 

36.4  ^0.1 

19.4 

49-<z     -96 

37-4    «.9 

49. 7X  +.01 

86.4    a.4 

37.89  +.01 

48.3    a.1 

2X.OO      .05 

36.4    0.0 

294 

48.68  -.49 

40.x -H.6 

49.70  -.05 

88.7 -a.x 

37.88  — .oa 

50.4  +t.o 

2X.03  4-.ot 

36.4  4«wz 

June 

8.4 

48. 14     .60 

42.5    «.« 

49.62     .11 

90.8    X.9 

37-84     .05 

52.4    «.9 

21.04  — wOX 

36.3    o.a 

18.4 

47-48     .69 

44.5    »-7 

49.48     .x6 

92.6    1.6 

37-77     .08 

54-2    x.7 

21.OX     .04 

36.x    0.S 

28.3 

4^75     -77 

46.0    i.a 

49.29     .sx 

93-9    «-• 

37.68     .to 

55-7    «.4 

20.96    .06 

35-8    0.9 

July 

8.3 

45-95    -fia 

47-0    •'7 

49.06   .te 

94.9    0.8 

37.56     .13 

57.0    I.a 

20.88     .09 

35-4    •.4 

18.3 

45.10 -.86 

47-5  -H».a 

48.78  -*19 

95.5  -«*4 

37.4«  -.15 

58.x  40.9 

20.78  — .» 

35*o  +0.4 

28.3 

44.22     .88 

47.4  -«.3 

48.47     •3« 

95.7     0-0 

37.26     .x6 

58.8    0.5 

20.67     .IS 

34-5    o>9 

Aug. 

7-2 

43-34    -W 

46.8    0.9 

48.14     .S3 

95-5 +0.3 

37.10     .17 

59.1  4owa 

20.54     •«4 

34-0    0^ 

X7.2 

42.47     .85 

45.7     «»4 

47.80     .33 

94-8    0.9 

36.92     .17 

59-1  ^-« 

20.39    -U 

33.4    ••• 

27.2 

41.63     .8x 

44.x     t.8 

47-47     -3* 

93-7    »-3 

36.75     •«7 

58.7    0.5 

20.25     .14 

1 

32.8    0.6 

Sept 

6.Z 

4a85  -.75 

42.0-4.3 

47.16  -.30 

92.2  +1.7 

36.58  -.x6 

58.0  —0.9 

20.XX  -.IS  1 

32.2  4«.6 

16.  z 

40.14    .67 

39-5    ••7 

46.89     .S5 

90.3      S.0 

36.43     .14 

57.0    I.a 

X9.99     .zx  1 

31.7    0-5 

26.1 

3952     '36 

36.6    3- 1 

46.67     .19 

88.2     S.9 

36.31      .IX 

55.6    1.5 

19.89      .08  1 

3X.2    0.4 

Oct. 

6.1 

39.OX     .45 

33-4    9.4 

46.5Z     .11 

859     «-4 

36.21     .08 

53.9    1.8 

X9.82      .03 

30.8    o.s 

16.0 

38.63     .SI 

29.9    8.6 

46.44  -.03 

83.4     •-4 

36.15  -.1^3 

51.8    a.a 

19.79  — .oz 

30.540.8 

26.0 

38.39  -.16 

26.2  -3.7 

46.45  +.06 

80.9  44.4 

36.14  +.01 

49.5 -«.5 

19.80  +.04 1 

30.4    0.0 

Nov. 

5.0 

38.30     .00 

22.4    3.8 

46.55     .15 

78.6    t.3 

36.18     .06 

46.9    t.7 

19.86     .09  1 

30.6-0.3 

15.0 

38.38  -f*t6 

18.6    9.8 

46.75     .as 

76.4    a.o 

36.27     .la 

44.2     t.8 

19.98     .Z4 

30.9    0.5 

24.9 

38.63     .33 

X4.9    3*6 

47.04     .33 

74  5    »-7 

36.42     .17 

41.3     «.9 

20.  X5     .Z9 

3X.5    0.7 

Dec. 

4*9 

39.03     .48 

IZ-3     3*4 

47-42     -41 

73.0    1.3 

36.61     .ta 

38.3     «.9 

20.36      .33 

32.4    0.9 

X4.9 

39-59  4-.63 

8.X-S.1 

47.87  +.47 

71.9+0.9 

36.85  +.a6 

35.4  -«.8 

20.6 X  -^-.tj  1 

1 

33-4 -«•« 

24.8 

40.29    .75 

5.2     S.6 

48.37    -SI 

71-3  +<>-4 

37.13     .»9 

32.6    a.7 

20.90    .30 

34-7    «-3  I 

34.8 

4X.Z0  +.80 

2.8 -t.X 

48.92  -Kss 

7x.x-«.i 

37.44  +-3a 

30.0  -t.5 

2X.22  4niS0 

36.X-Z.S 

1 
1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

p  Ursae  Minoris. 

/9Bootis. 

/9  Librae. 

li^  Bootis. 

Mean 
Solar 
Date. 

1 

Right 

Declination 

RiRht 

Declination 

Right 

Daclioation 

Right 

1 
Declination 

Aacenaicn. 

North, 

Atcenaioa 

North. 

Aacenaicn. 

South, 

Aacenaicn. 

North. 

h      m 

• 

h      m 

e 

h     m 

•        f 

h     m 

• 

14   50 

+74  33 

14  58 

+  40    46 

15  II 

-90 

15    20 

+37  43 

19 

(Dec. 

30.8) 

s 
57.06  +.70 

43.1  -a.6 

a 
8.30  -♦■.33 

61.9  — a.9 

a 
34'5x  +-90 

4Z.7  —Z.6 

a 
40.21  +.30 

37.x  -«.9 

Jan. 

9.8 

57-8Z     .77 

40.7    a.o 

8.64     .33 

59-3    a.4 

34.82     .sx 

43.3     1.6 

40.52     .33 

34.4    a.s 

J 

19.8 

56.63     .83 

39.0    1.4 

9.OZ      .37 

57-1    19 

35.14     -sa 

44.9     z.6 

40.86     .35 

32.1     8.x 

29.8 

59.49     .86 

37.8    0.8 

9-38      .37 

55.5     «.4 

35.46     .3a 

46.4     X.5 

41.22     .96 

30.3     z.6 

Feb. 

8.7 

60.37     -86 

37-4 -o-» 

9.75     .36 

54.4     0.8 

35.79     '^^ 

47-9    X.4 

41.58     .35 

29.0    x.0 

18.7 

61.22  +.82 

37.6  +0.6 

10.  Z I  +.35 

53.9 -o.a 

36.10  +.30 

49.2  — X.9 

41.93  +.34 

28.2  -0.4 

28.7 

62.03     .76 

38.5    i.a 

XO.45     .3a 

53-9 +0.4 

36.39     .88 

50.3      X.O 

42.27     .58 

28.1 +O.X 

Mar. 

10.7 

62.76     .68 

40.0    X.8 

10.76     .99 

54.6    0.9 

36.67      .86 

51.2      0.8 

42.58     .30 

28.5   0.7 

20.6 

63.39     -57 

42.1    a.3 

11.04     .as 

55-8    1.4 

36.92       .84 

51.9     0.6 

42.86     .87 

29.5    x.a 

30.6 

63.91      .45 

44.6    a.7 

11.27     '^^ 

57-5    1.9 

37.14       .81 

52.3      0.3 

43.  IX      .83 

30.9    x.y 

Apr. 

9.6 

64.29  +.31 

47.5  +3.0 

ZI.46  +*t7 

59.6 +2.a 

37.34  +.x8 

52.5-0.1 

43.32  +.19 

32.8  +8.t 

• 

19-5 

64.53     •»7 

50.6    3.a 

ZI.61     .X3 

61.9    a.5 

37.51     .15 

52.6     0.0 

43.50      .15 

35.0    a.4 

295 

64.63  +.03 

53.8    S.a 

11.72     .08 

64.5    a.6 

37.65     .»3 

52.5  -fo-a 

43.63      .XI 

37.5    a.6 

May 

9-5 

64.59  -.11 

57-0    S-a 

ZI.78  +.04 

67.2    2.7 

37.76     .10 

52.2    0.3 

4372      .07 

40.  Z     8.6 

^ 

19.5 

64.41     .94 

60.1    3.0 

11.80     .00 

69.9    a.7 

37.84     .07 

51.8    0.4 

43.77  +.03 

42.8    8.7 

29.4 

64.10  —.37 

63.0  +a.8 

ZI.78  —.04 

72.5  +a.5 

37.90  +UH 

51-3  40.5 

43.78  -.01 

45.4  +2.6 

Tane 

8.4 

63.67     .48 

65.7    a.4 

11.73     .08 

74-9    a.3 

37.92  +.01 

50.8    0.5 

43-76      .04 

48.0     8.4 

J 

18.4 

63.14     .57 

67.9    8.0 

ZI.63     .xz 

77.2    a.x 

37.92  -.oa 

50.3    0.6 

43.69     .08 

50.3      8.8 

26.4 

62.53     .65 

69.7     Z.6 

II. 51     .X4 

79.1    x.8 

57.88     .05 

49.7    0.6 

43-59     .la 

52.4     1.9 

July 

6.3 

61.84     '7' 

71. Z     x.z 

XI.35     •»? 

80.7    1.4 

37.82     urj 

49.1    0*6 

43.46    .15 

54.2     Z.6 

18.3 

61.  to  —.76 

72.0  4«^6 

1 1. 17  -.19 

81.9 +xx> 

37.7s  -.10 

48.6 -fo-s 

43.30  -..X7 

55.6  +X.8 

26.3 

60.32     .79 

72.3  4«^i 

to.96     .ai 

82.7    0.6 

37.63     .«a 

48.1    0.5 

43- 12     .X9 

56.6   0.8 

Aug. 

7.3 

59.52     .80 

72.1  -0.5 

10.75     .22 

83.1 +o.a 

37.50     .13 

47-S    0-5 

42.91     .8X 

57.2  +0,4 

%^ 

17.2 

58.71     .80 

71.3     X.0 

10.52    .as 

83.0  -0.3 

37-36     .X4 

47-0    ••4 

42.69      .88 

57«5    0,0 

27.2 

57-92     .77 

70.1     X.5 

10.29     .23 

82.5    0.7 

37-2X     .15 

46.6    0.4 

42.47    .aa 

57.2  -0.4 

Sept. 

6.2 

57.17 -.7a 

68.3—4.0 

10.07  —.ax 

81.6— x.x 

37.06  -.14 

46.8  •fo.4 

42.25  -.88 

56.6  -0.8 

« 

16. 1 

56.48      .66 

66.1     9.4 

9.86     .19 

80.2     X.6 

36.93    .»3 

45.9   ^*^ 

42.04      .80 

55.5    «.3 

26.  z 

55.85     .58 

63.5    a.8 

9.68     .x6 

78.4    8.0 

36.81     .xo 

45.7  +o.a 

41.85     .X7 

54.1     X.7 

Oct. 

6.1 

55.32      .48 

60.5    S.X 

9.53      .»3 

76.1    a.3 

36.72     .07 

45.6      OwO 

41.69     .X4 

52.2     S.X 

z6.z 

54.90     .36 

57.2    3.4 

9.43     'OB 

73.8    t.6 

36.66  —.03 

45.7 -0.8 

41.57     .zo 

50.0    8.4    1 

1 

26.0 

54.60  -.23 

53.6  -3.6 

9-37  ^'03 

71.0-2.9 

36.65  +.0X 

46.0  —0.4 

4X.49  -.03 

47*4  -^'f 

Nov. 

5.0 

54.44  -.08 

49.9    $.8 

9-37  +-03 

67.9    3-1 

36.69     .06 

46.  s  0.5 

41.47     .00 

44.6    3.0 

15.0 

54.43  +.07 

46.1     3.8 

9.43    .09 

64.6     3.3 

36.77     .xo 

47.x     0.8 

41.50  +.06 

4X.5    3.x 

24.9 

54.57      .« 

42.3    3.7 

9.55     'IS 

61.3     S-4 

36.90     .X6 

48.x      X.O 

4x59    .«a 

38.3    3.a 

Dec. 

1 

4-9 

54.87     .37 

38.7     S.5 

973     .«> 

57-9    3.3 

37.09     •ao 

49.2    I.a 

4X.74     -^B 

35.0    S.3 

14.9 

55-31  +.50 

352-3.3 

996  +.96 

54.6-3.3 

37.31  -I-.84 

$0.5  -1.3 

41.94  +.83 

31.7  -3.a 

24.9 

55.88     .6a 

32.2      t.Q 

10.24     .30 

51.5     3.0 

37.57     .a7 

51.9     ».4 

42.19     .87 

28.6    3.0 

34-8 

56.56  +.74 

29*5  -••4 

10.56  +.34 

48.7  -2.7 

37.86  +.30 

53.4  -1.6 

42.49  +»s« 

25.7  -8.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Memn 

Solar 

1       Date. 

1 

y*  Ursae  Minor  is. 

aCoronae  fiorealis. 

a  Serpentis. 

ff  Serpentis. 

1 

Right 
A  Mention. 

Decllnatioo 

N9rtk. 

Right 
Atcention. 

Declination 

North. 

Right 
Aicention. 

Declination 
N^rtk, 

Right 
AacenaioiL 

Declination  1 
.        N0rtk.        ' 

1 

1 

1 

h     m 
15    20 

• 
+72    II 

h     m 

15  30 

• 
+  27      2 

1 

h     m 

15  39 

• 

+  6  44 

h     m 

»5  45 

• 

+  4  46; 

(Dec. 

30.9) 

■ 
50.40  4-.S6' 

15.9  -a.9 

• 
24.56  +.s8 

1        " 

;  63.1-3.7 

• 
17.60  +.37 

27.6  -a.o 

a 
46.89  +.37 

470  -a.0 

Jan. 

9.8 

51.01      .63 

13.3     «.4 

24.85     .30 

60.5  3.4 

X7.88     .39 

25.6    3.0 

4717     -a© 

450    1.9 

19.8 

51.69     .70 

ZX.I     X.8 

25.17     .3« 

58.2  3.1 

i8.z8     .31 

23.6    1.8 

47.47     -30 

43.2     x.8 

1 

29.8 

52.43     -74 

9.6     I.S 

25.50     -33 

56-3     x-7 

18.50    .31 

21.9    X.6 

47.78     .sx 

4Z.5     t.6 

Feb. 

8.8 

53.19     .76 

8.7—0.5 

25-83     -33 

54.8      X.3 

x8.8x     .31 

20.4    I.S 

48.09     .31 

40.1     I.S 

1 

18.7 

53-96  +.74 

8.5+0.1 

26.x  5  +.33 

53-9  -0-7 

19. 12  +.30 

X9.3  -i.o 

48.40  +.30 

38.9  -X.O 

1 

a8.7 

54.70     •71 

9.0    0.8 

26.47      .30 

53.5  -«-a 

19.4X     .39 

X8.5    0.6 

48.70     .39 

38.x     0.7 

Mar. 

10.7 

55.38     .65 

IO.X      1.4 

26.76     .38 

53.5  +0.3 

19.70    .37 

18.0  —0.3 

48.98     .37 

37.6  -0.1 

20.7 

56.00     .57 

XX  .8    a.o 

27.03      .t5 

54.1    0.8 

X9.96    .35 

18.0+0.1 

49.24      .35 

37.5    0.0 

30.6 

56.52     .47 

14.1    a.5 

27.27     -^ 

55.2     I.S 

20.19    .33 

x8.2    0.4 

49-48      .33 

37-7  +0.3 

Apr. 

9.6 

56.94  +-96 

x6.8  +3.8 

27.48  +.19 

56.6  +X.6 

20.40  +.30 

x8.8  +0.7 

49.70  +.30 

38.2  +0.6 

■ 

19.6 

57.25    -'S 

19.7    3.1 

27.66     .16 

58.4     1.9 

20.59    .17 

X9.7      X.O 

49.89     .x8 

39.0    0.9   1 

1 

29.5 

37-44  +.13 

22.9    3.a 

27.80      .13 

60.5     3.1 

20.74    .14 

20.8      1.2 

50.05     .15 

40.0    X.X   ; 

May 

9-5 

57.50    .00 

26.2     3-3 

27.9X      .09 

62.7     3.3 

20.87    .11 

22.0    X.3 

50.19       .13 

4X.X    1.3 

19.5 

57-44  -'11 

29.4    3.1 

27.98      .06 

65.0    3.3 

20.97    '^ 

23.4     «-4 

50.29      .09 

42.4    »-3 

1 

29.5 

57.27  -•«3 

32.5  +3-0 

28.02  +.oa 

67.3 +«-3 

21.04  "^'OS 

24.8  +1.4 

50.37  +.06 

41-7  +1-3 

June 

8.4 

56.99     .S3 

35.4     «.7 

28.02  —.01 

69.5      3.3 

21.07  +.03 

26.2      X.4 

50.41    +.03 

45.0    I.S 

18.4 

56.61     .43 

38.0    a.4 

27-99     .05 

71.6      S.O 

21.08  -.01 

27.5      1.3 

50.43       .00 

46.3    1.3 

28.4 

56. 14     .51 

40.2     3.0 

27.93     .08 

73.5      >.« 

2X.o6    .04 

28.8      1.3 

50.4  X  -.03 

47-5    x.a 

July 

1 

8.4 

55.59     .58 

42.0     I.S 

27.84       .IX 

75.2     X.5 

2X.OO      .07 

30.0     X.X 

50.36    .06 

48.6      X.I 

18.3 

54.98  -.63 

43.3 +«-» 

27.72  -.13 

76.6  +1.3 

20.92  —.09 

3  X.O  +X.0 

50.28  —.09 

49.640.9 

28.3 

5432      .68 

44' I  ■^o-5 

27.57     -«6 

77.7     0-9 

20.8  X       .13 

31.9    0.8 

50.18    .11 

50.5    0.8 

Aag. 

7-3 

53.63     .70 

44.3    0.0 

27.41      •«7 

78.4    0.6 

20.68      .14 

32.6    0.6 

50.05    .13 

51.2    0.6 

17.2 

52.92     .71 

44.x -0.5 

27.23     .18 

78.8  40.3 

20.54      .15 

33.1    0.4 

49-91    .15 

51.7    0.4 

27.2 

52.21      .70 

43-3    '-o 

27.04      .19 

78.9  -0.1 

20.38      .16 

33.4  +0.3 

49.75     .'6 

52.1    O.S 

Sept. 

6.2 

51.51  -.68 

42.0-1.5 

26.85  ~*'^ 

78.5  -0.5 

20.22  -.16 

33.5    o-o 

49.59  --»6 

52.2  +0.1 

16.2 

50.86      .63  1 

40.3    1.0 

26.67      .17 

77.8   0.9 

20.07     .15 

33.4  -o-» 

49.44    -'S 

52.2  -0.3 

26.1 

5025      .57 

38.x     a.  4 

26.50     .15 

76.8      x.3 

19.93     .13 

33.0    0.5 

49.30     .13 

5X.9    0.4 

Oct. 

6.1 

49.71      .49 

35.4    «-8 

26.36       .13 

75-3    1-6 

X9.8X      .10 

32.5    0.7 

49.  x8    .10 

5X.4    0.6 

16. 1 

49.27      •» 

32.4    ^a 

26.26       .08 

73.6    1.9 

X9.73     .07 

31.7    0-9 

49.09    .07 

50.7    0.8 

26.1 

48.92  -.a8 

29.1  -3-4 

26.20  -.04 

7X.5-3.3 

19.68  —.03 

30.6  —1.3 

49.04  -.03 

49.8  —X.I 

Nov. 

5.0 

48.69     .16 

25-5    3.6 

26.18  +.01  , 

69.x    3.5 

19.68  +.02 

29.3     ».4 

49.03  +.03 

48.6    x.s    ' 

15.0 

48.59  -.03 

2X.8     3.7 

26.22       .06 

66.5    3.7 

19.72     .07 

27.7     X.7 

49.07     .07  - 

47.2    1.5 

25.0 

48.63  -f.io  ' 

Z8.0     3-8 

26.30       .11 

63.7    a.9 

19.82       .13 

25.9     1.8 

49.X6    .It  ■ 

45-6    1.7 

Dec 

4-9 

48.S0     .24  1 

X4.3     3.7 

26.44     .17 

60.8    a.9 

X9.96      .17 

24.0     8.0 

49.30    .16 

43.8    1.9 

14.9 

1 
49.11  +.37 

10.7  -3.5 

26.63  +.31 

57.8  -3.9 

20. 15  +.31 

22.0— a.  X 

49.49  +.30 

4 x.8  -3.0 

24.9 

49-54     -49 

7-4    3.» 

26.87     -33 

55.0    3.8 

20.38      .34 

X9.9    a.x 

49.71       .34 

39.8    3.0  i 

34-9 

50.08  +.60 

4-4  -«.7 

27. 14  +.39 

52.2  -a.7 

20.64  +.37 

17.8 -3.1 

49.97  +.37 

37-8  -3.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

C  Ursae  Minor  is. 

e  Coronse  Borealis. 

6  Scorpii. 

P^  Scorpii.             j 

Mean 
Solar 
Date 

Right 
Ascension. 

Declination 
Nffrth. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
South. 

h      m 

e           t 

h      m 

e          » 

h      m 

0         f 

h      m 

0        » 

15  47 

+78    5 

15  53 

+27     9 

15  54 

—  22    20 

15  59 

-19    31 

(Dec. 

30.9) 

s 
34.27+  .66 

99 

60.5  —3.0 

8 
24.15  +.26 

99 

61. 1  -2.8 

8 
21.72  +.30 

99 

4.3  -0.8 

8 
33.89  +.28 

99 

46.3  —0.8 

Jan. 

9.9 

35.02      .80 

57-7    a-6 

24.43       .29 

58.4   2.5 

22.03       .32 

5.1     0.9 

34.18       .31 

47.2      0.9 

19.8 

35.90      .9a 

55-4    2-^ 

24-73       -31 

56.0   2.2 

22.35       .33 

6.1    X.O 

3450       .33 

48.2       X.O 

29.8 

36.89    I.OZ 

53-6    X.5 

25.05      .32 

54.0     Z.8 

22.69       .34 

7.1     x.x 

34-85       .33 

49.3      I.I 

Feb. 

8.8 

37.95  1.06 

52.5    0.8 

25.37     -33 

52.5     x-3 

23.03       .34 

8.2    x.x 

35-17     -33 

50.4       X.O 

18.7 

39.05+1.08 

52.0— O.X 

2570  ■•-•33 

51.4—0.8 

23.37  +.33 

9.3  — X.O 

35.50  +.33 

5X.4  -r.o 

28.7 

40.13    Z.04 

52.2  +0.5 

26.02      .3X 

50.9  —0.3 

23.70       .32 

10.3      X.O 

35.82     .32 

52.4    0.9 

Mar. 

10.7 

41.16    .98 

53.1       1.2 

26.32      .29 

50.8  +0.2 

24.02       .30 

1 1.2    0.9 

36-13     .30 

53-3    0.8 

20.7 

42.11      .88 

54.6     1.8 

26.60     .27 

513     0.7 

24.31      .28 

12.  X    0.8 

36.43     .28 

54-1    0.7 

30.6 

42.94     .75 

56.6     a.3 

26.86      .24 

52.3    i-a 

24.58      .26 

12.9    0.7 

36.70     .26 

54-7    0.6 

Apr. 

9.6 

43.63+  .6x 

59.1 +a.7 

27.08  +.2X 

53-7  +1-6 

24.83  +.24 

13.5  -0.6 

36.95  +.24 

55.2  --0.4 

19.6 

44.16     .44 

62.0    3.0 

27.28     .x8 

55-5    1-9 

25.05       .2X 

X4.X    0.5 

37.17     .21 

55.6    0.3 

29.6 

44.51      .26 

65.1     3.a 

27-45    .15 

57-5    a-i 

25.25     .z8 

14.5    0-4 

37.37     .18 

55-9    o.a 

May 

9-5 

44.67+  .07 

68.4    3.3 

27.58       .X2 

59.7    a-3 

25.42    .15 

14.9    0.3 

37-54     -15 

56.1      O.X 

19-5 

44.66—  .11 

71.7    3.a 

27.68    .08 

62.x    a.4 

25.56       .X2 

15.2    O.S 

37.68     .12 

56.2  -0.1 

29.5 

44.46—  .38 

74.9+3.1 

27.74  +.04 

64.5  +2«4 

25.66  +.09 

X5.4  -0.2 

37-78  +.09 

56.2    0.0 

June 

8.4 

44.09     .45 

77-9    «-9 

27.76  +.0X 

66.9    2.3 

25-73       -05 

X5.6    0.x 

37.86    .06 

56.2    0.0 

18.4 

43.56     .60 

80.6    2.6 

27.76  -.03 

69.1      2.2 

25.77  +•« 

X5.7-0.X 

37.90  +.02 

56.2+0.1 

28.4 

42.88      .74 

83.1    2.9 

27.71    .07 

71.2      2.0 

25.77  -.oa 

X5.7    0.0 

37.90  -.01 

56.x     ex 

July 

8.4 

42.07     .86 

85.1     X.8 

27.63       .10 

73-0    1-7 

25.73     .05 

X5.7+O.I 

37.87     .05 

55.9    o.« 

18.3 

41.16—  .96 

86.7  +X.3 

27.52  -.12 

74.6  +1.4 

25.66  —.08 

X5.6+0.X 

37.8 X  -SO8 

55.7  4o.« 

28.3 

40.16    1.03 

87.8     0.8 

27.38     .X5 

75-9    I.I 

25.56     .IX 

15-4    0.2 

37-71        .XI 

55.5    0.3 

Aug. 

7-3 

39.10    X.08 

88.4  +0.3 

27.22     .X7 

76.8    0.8 

25.44     -14 

X5.2    0.3 

37.59     .13 

55.2    O.S 

17-3 

37.99    I." 

88.4  —0.2 

27.04     .xg 

77.4  +0.4 

25.29     .16 

X4.9    a4 

37-45     .15 

54.9    0.4 

27.2 

36.87    l.IX 

88.0    0.7 

26.85     •*<> 

77.6    0.0 

25x3     -17 

14.5    0.4 

37.29    .16 

54-5    0.4 

Sept. 

6.2 

35.76-1.09 

87.0  —1.3 

26.65  -.20 

77-4  -0.3 

24.96  -.17 

X4.Q+0.5 

37.x  2  -.x6 

54.0  +0.5 

16.2 

34.69    X.04 

85.6     1.7 

26.45     .19 

76.9    0.7 

24.80     .z6 

13-5    «•« 

36.96    .16 

53.6    0.5 

26.1 

33-68     .96 

83.7      2.2 

26.27     .X7 

76.0     I.X 

24.65      .X4 

X2.9    0.6 

36.81     .X4 

53-1    0-5 

Oct. 

6.1 

32.76     .86 

81.3     2.6 

26.12     .14 

74-7    1-4 

24.52      .XI 

X2.3    0.6 

36.68      .IX 

52.6    0.4 

16.Z 

31-95     -74 

78.5      2.9 

25.99      .XX 

73.1     x.8 

24.43     .07 

1 1.8    0.5 

36.58     .08 

52.2     0.4 

26.1 

31.29-  .59 

75.4 -3.a 

25.90  —.06 

7X.2-a.x 

24.37  -.03 

ix.3+0.4 

36.53  -.04 

51.9  -H>.3 

Nov. 

5.0 

30.78     .4a 

72.1     3.5 

25.86  —.02 

68.9    3.4 

24.37  +.02 

X0.9    0.3 

36.52  +.02 

5X.7+0.1 

15.0 

30.45    -n 

68.5     3.6 

25.87  +.03 

66.4    2.6 

24.42     .08 

X0.7+O.X 

36.56       .07 

5X.6    0.0 

25.0 

30.32-  .OS 

64.8    3.7 

25.93     -09 

63.6    2.8 

24.52     .X3 

10,7  -O.X 

36.66       .X2 

51.7-0.1 

Dec. 

5-0 

30.39+  .X7 

61.  X    3.6 

26.05     .14 

60.7    2.9 

24.68     .x8 

X0.9    0.3 

36.80       .17 

52.0    0.4 

14.9 

30.66+  .37 

57-5  -3.5 

26.21  +.19 

57.8  -2.9 

24.88  +.23 

• 

xx.2-0.4 

37.00  +.22 

52.5  -0.6 

24.9 

31-"     -55 

54-1    3-a 

26.43     .23 

54.9    a.8 

25.13     .27 

11.7    0.6 

37.24  •    .26 

53-2    0.7 

34-9 

31-77+  -73 

51. 1  -2.9 

26.68  +.27 

52.2  -2.7 

25.42  +.30 

12.4  '-0.8 

37.51  +.»9 

54.0  -0.9 
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yVirginis. 

a'  Crucis. 

PC0T\'U 

K  Draconis. 

Memn 

Solmr 
Date. 

RiKht 

Declination 

RiKht 

D'-cIination 

RiRht 

Declination 

RiKht 

Declination 

Ascension. 

ScM/A. 

Ascension. 

ScutM. 

AKCciision. 

South. 

Ascension. 

ycf  th. 

b     ni 

• 

h     m 

0              t 

h      Di 

e         » 

h      ni 

0              t 

12    14 

-06 

12    20 

—  62    32 

12    29 

—  22    50 

12    29 

+  70    19 

(Dec. 

30.7) 

8 

45-51  +.34 

99 

28.6  — a.a 

• 
59.93  +.60 

99 

XI.4-1.7 

s 
5-94  +-36 

18.3-2.1 

s 
11.73  +-75 

74.8  — I.O 

Jan. 

9-7 

45.84     .3a 

30.7    a.  I 

60.53     .57 

13-3    a-' 

6.29      .54 

20.5    2.3 

12.48      .73 

74.1  -0.4 

19.7 

46.15     .30 

32.7     1.9 

61.08     .33 

15.7     2.6 

6.63      .32 

22.8    a.4 

13.21      .70 

74'0  +0.3 

29.6 

46.44     .17 

34-5    «-7 

61.59     .47 

18.5     2.9 

6.94      .29 

25.2    a.4 

X3.89     .64 

74.6    0.9 

Feb. 

8.6 

46.69    .23 

36.1     1.5 

62.04      '4' 

21. 6     3.2 

7.21      .26 

27.6    a.3 

14.50     .56 

75-8    1.5 

x8.6 

46.90  +.19 

37.4-1.2 

62.41  +.54 

24.9  -3.4 

7.45  +.22 

29.9  —a.a 

15-03  +-47 

77.6  +2.0 

t 

28.6 

47.07     .15 

38.5    0.9 

62.72      ,27 

28.4      3.5 

7.64       .17 

32.x    a.i 

15.44      -36 

79.8    2.4 

Mar. 

10.5 

47.20       .XI 

39.2    0.6 

62.95      *>9 

32.0     3-5 

7.79       .13 

34.1     1.9 

15-75      •*4 

82.4    2.7 

20.5 

47.29     .07 

39.7    0.4 

63.10       .13 

35-5    3.5 

7.91       .09 

35-9    «-7 

15.92   +.12 

85.3    2.9 

30*5 

47-35     .<H 

40.0  -0.1 

63.18  +.05 

38.9    3.3 

7.98       .06 

37-5    >-5 

15.98       .00 

88.3    3.0 

Apr. 

9-5 

47.37  +.01 

40.0    0.0 

63.19       .02 

42.2  -3.1 

8.02  +.02 

38.9  -1.3 

15.92   -.12 

91.3 +a.9 

19.4 

47.36  -.oa 

40.0  +o.a 

63.14       .08 

45.2    2.9 

8.03  —.01 

40.0      T.O 

15.75     -aa 

94.2    2.8 

29.4 

47-33     •<H 

39.6    0.4 

63.03       .14 

48.0    2.6 

8.01       .03 

40.9      0.8 

15-48     •3» 

96.8    a.s 

May 

9.4 

47.27     .06 

39-1    0-5 

62.87      *'9 

50.4    2.2 

7.96       .05 

41.6      0.6 

I5-X3      -39 

99.2    a.2 

19.3 

47.20     .08 

38.6    Oh6 

62.66      .23 

52.5    1.8 

7.90       .07 

42.x      0.3 

14-71      -45 

101.2     1.8   1 

29.3 

47.  X2  -.09 

38.0  +0.6 

62.41  -.a6 

54.1-1.4 

7.82  —.09 

42.3  -0.1 

X4.23  -.49 

102.8+1.3 

June 

8.3 

47.03      .09 

37.4    a6 

62.13      '39 

55-3    0-9 

7.73       .10 

42.3+0.1 

13-72     -sa 

103.8     0.8 

18.3 

46.94      .10 

36.8    0.6 

61.82     .31 

56.0  -0.4 

7.62       .11 

42.0      0.3 

13.20     .53 

XO4.4  +0.3 

28.2 

46.84      .10 

36.x     0.6 

61.50     .3a 

56.2    0.0 

7.51       .11 

41.6      0.5 

X2.66     .53 

XO4.4  -0.3 

July 

8.2 

46.74      .10 

35.5    0.6 

61.16     .33 

55-9 +o- 5 

7.40     .la 

40.9      0.7 

I2.X3      .52 

X03.9    0.8 

18.2 

46.64  —.09 

34.9  -K>.6 

60.83  ~*3* 

55-1  •♦■»-o 

7.28  -.la 

40.1  +0.9 

11.62  —.49 

102.9 -1.3 

28.2 

46.55    .09 

34-3    0.5 

60.52     .30 

53-9    1.4 

7.17     .11 

39.  X      X.O 

II. 14      -45 

IOX.3     i-B 

Aug. 

7-1 

46.47    .07 

33-9    0-4 

60.23     .27 

52.2    1.8 

7.06     .10 

38.0    1.1 

10.71      .41 

99-3    a.a 

17.  X 

46.40     .06 

33-5    0-3 

59-97     '*i 

50.2    2.2 

6.97     .08 

36.8       1.2 

10.33      .35 

96.9     2.6    i 

1 

1 

27.1 

46.35    .04 

33-3 -N>.a 

59-77     -17 

47-9    a-4 

6.90     .06 

35-6    i.a 

I0.02       .28 

94.x     3-0 

Sept 

6.0 

46.32  —.01 

33-2    0.0 

59.63  -.10 

45.3 +«-6 

6.85  -.03 

34-4  +'•« 

9.78  -.20 

9X.O-3.3 

16.0 

46.33  +.oa 

33-3 -o-a 

59.56  -.03 

42.6    2.7 

6.84     .00 

33-3    «•« 

9.62       .12 

87.6     3.5 

, 

26.0 

46.37     .05 

33-6    0-4 

59-57  +-o6 

39-9    a.7 

6.86  +.04 

32.2    0.9 

9.55   -.02 

84.0    3.6 

'Oct. 

6.0 

46.44     .09 

34.2    0.7 

59.67     .15 

37-3    a-6 

6.92     .09 

31.4    0-7 

9.57  +.08 

80.3     3-7 

X5-9 

46.55     .14 

35.0    1.0 

59.86     .24 

34-8    a.3 

7-03     -U 

30.8    0.4 

9.70       .18 

76.5     3.7 

25.9 

46.7  X  +.18 

36.x -1. a 

60.  X4  +.32 

32.7  +1.9 

7.19  +.18 

30.6 +0.1 

9-93  +.a9 

72.8-3.7   , 

Nov. 

4-9 

46.91       ,t2 

37-5    '-5 

60.51     .40 

30.9    1.5 

7-39     -as 

30.7-0.3 

X0.27     .39 

69.2     ?  5 

X4.9 

47.15       .26 

39- X    1-7 

60.96     .48 

29.6    z.o 

7.64     .27 

31. 1    0.7 

10.7X     .48 

65.8    3.  a 

24.8 

47.42      .39 

40.9    1.9 

6X.47     .53 

28.9+0.5 

7-93     -30 

32.0      X.O 

11.25      -57 

62.7    a.9 

Dec. 

4.8 

47.72      .31 

42.9    a.o 

62.04     .57 

28.7—0.1 

8.25     .33 

33-2    X.4 

XX. 86    .64 

60.0    a.) 

1 

X4.8 

48.04  -»-.33 

44.9 -a.  1 

62.63  +«59 

29.2  -0.7 

8.59  +.35 

34-7  -»-7 

12.54  +«7o 

57-7  -a-o 

24.7 

48.37      -33 

47.1    a.a 

63.24      .60 

30.2    i.S 

8.95     '35 

36.6    8.0 

13-27     '73 

56.x    1.4 

34-7 

48.70  +.33 

49.2  -a.a 

63.84  4-.60 

31.7  -1.S 

9-30  +.96 

38.6 -!.• 

14.02  +.74 

55.0  -0.8 

22 
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a  Ursae  Majoris. 

dLeonis. 

6  Crateris. 

rLeonis. 

BTean 
Solar 
Date. 

Right 
AKention. 

Declioation 
North. 

RlKht 
Aacention. 

Declination 
North. 

Right 
Ascension. 

Declination 
Somth. 

Right 
Ascension. 

Declination 
North. 

h     m 

10  57 

• 
+  62    17 

b      m 

II     8 

e           t 

+  21       4 

h     m 
II    14 

0            * 

-14  13 

h      m 
II    22 

• 

+  3  24 

(Dec. 

30-7) 

• 
33.46  +.57 

23.2-0.1 

8 

45-95  +-34 

I* 
22.5  —1.6 

s 
X8.98  +.33 

59.1  -a.4 

s 
46.09  +.33 

35-5  -«.« 

J*n- 

9-7 

33.01     .ja 

23.4+0.5 

46.27     .31 

2X.I      1.3 

19.29     .30 

6X.5    3.4 

46.40     .30 

33-5    1-9 

«r 

19.6 

33-50     .46 

24.2     I.O 

46.57     .a8 

20.0     0.9 

19-57     .a7 

63.9    3.4 

46.69     .97 

3X.6    1.7 

29.6 

3392     -38 

25-5    «-5 

46.83       .34 

X9.3     0.6 

19.82     .33 

66.3    3.3 

46.94     .33 

30.0    1.5 

Feb. 

8.6 

3426     .19 

27.2    1.9 

47.04   .19 

X8.9  -0.3 

20.03     .18 

68.5     S.I 

47.15      .»9 

28.6    i.s 

Z8.5 

34.51  +.ao 

29-3  +a«3 

47.20  +.14 

X8.8+O.X 

20.18  +.14 

70.6-1.9 

47-32  +.15 

27.5  -0-9 

1 

28.5 

34.67     .10 

3X.7    a.5 

47.32      .09 

19.  X    0.4 

20.30    .09 

72.4     ».7 

47-45     -xo 

26.7     0.7 

Mar. 

X0.5 

34.72  4-.OI 

34-3    «-6 

47.39  +.04 

19.6    0.7 

20.37     -05 

74.0    1.5 

47-53     .06 

26.2    0.4 

20.5 

34.69  -.08 

36.9    a.6 

47.41     .00 

20.4    0.8 

20.39  +.01 

75-4     «.a 

47.56  +.03 

25.9  -0.3 

30.4 

34-57    -'6 

39-5    a.5 

47.39  -.04 

2X.3       I.O 

20.38  —.03 

76.5      Z.O 

47.56  -.03 

25.8    0.0 

Apr. 

9.4 

34.38  -.aa 

41-9 -H.3 

47.34  -.07 

22.4+1.0 

20.34  -.05 

77.3  -^7 

47-53  -.<H 

25.9  <»  0.3 

1    "^ 

1 

19.4 

34.12     .18 

44.  X    a.0 

47.26    .09 

23.4     Z.O 

20.28     .07 

77-9    0.5 

47.48     .06 

26.2    0.3 

29.3 

33-82     .3a 

45.9    1.6 

47.  x6     .IS 

24.5     I.O 

20.20  —.09 

78.3  -0.3 

47.40     .06 

26.6    0.4 

May 

9-3 

33-49     -34 

47-3    i-a 

47.05     .xa 

25-5    0-9 

20.XO     .10 

78.4    0.0 

47. 3X     .09 

27.  X    0.5 

19-3 

33- M     -33 

48.3    0.7 

46.93       .13 

26.3    0.8 

19.99     *xi 

78.3+0.3 

47.21     .10 

27.7     0.6 

I 

29.3 

32-79  --35 

48.8+0.3 

46.81   -.13 

27.1+0.7 

19.89  -.zi 

78.x  +0.4 

47.11  —.10 

28.3  +0.6 

Tune 

8.2 

3«-44     -34 

48.8  — o.a 

46.69       .13 

27.7     0-5 

19.78    .11 

77.6    as 

47.01     .10 

28.9     0.6 

m 

Z8.2 

32.XI     .31 

48.4    0.7 

46.57   .11 

28.2     0.3 

19.67       .10 

77.0    0.7 

46.91     .10 

29.5     0.6 

1 

28.2 

*  31.81     .38 

47-5    «•« 

46.47       .10 

28.4  +0.3 

X9.57       -M 

76.2    0.9 

46.81     .09 

30.  X     0.6 

July 

8.2 

31-55     -'S 

46. 1     1.6 

46.38    .08 

28.5     0.0 

19.48     .09 

75.3     '-0 

46.7a     .08 

30.7     0.5 

18. 1 

31.32  -.ao 

44.3-1.0 

46.30  —.07 

28.4  -0.3 

19.39  -.07 

74.2 +I.Z 

46.65  -.07 

3X.2+O.4 

1 

28.1 

31-14     -'5 

42.2    a.3 

46.24     .03 

28.0    0.4 

X9.33     .06 

73.x   I.I 

46.59     .05 

3X.6    0.4 

Aug. 

7-1 

31.OX     .zo 

39.7    a.6 

46.20  —.03 

27.5     0.6 

19.28     .04 

72.0    I.I 

46.54     .03 

32.0    as 

17.0 

30.94  -.04 

36.9    a.9 

46. 19       .00 

26.8     0.8 

J9-25  -.01 

70.9    I.l 

46.52  -.01 

32.2-1^1 

1 

27.0 

30.93  -f.oa 

33.9    S-i 

46.20  +.oa 

85.8     I.O 

19.25  +.01 

69.9     I.O 

46.51  +.01  , 

1 

32.2    ao 

1 

'Sept. 

6.0 

30.98  +.08 

30.8  -3.a 

46.24  +.06 

24.7-1.3 

19.28  +.04 

69.0  +0.8 

46.53  +.<H 

32.2  -aa 

15.9 

31-09     -15 

27.5    3.3 

46. 3  X     .09 

233     «.3 

X9.34     -08 

68.2    a6 

46.59     .07 

3X.8    a4 

25.9 

31.28     .aa 

24.x     3*3 

46.41     .13 

2X.7     1.7 

19.44     -»a 

67.7    0,4 

46.68     .11 

3«.3    0-7 

Oct. 

5-9 

31-53     -aa 

20.8     3.3 

46.56     .16 

19.9     1.9 

19.58     .16 

67.5  +0,1 

46.80      .14  ! 

30.5    <».9 

■ 

159 

31.84     .35 

17.5     3.» 

46.74       .30 

18.0    a.o 

19.76       .30 

67.6  -0.3 

46.97      .iB 

29.4     1.3 

25.9 

32.23  +.4a 

X4.4  -3.0 

46.96  +.34 

X5.9-3.1 

X9.97    +.34 

68.0  -0.6 

47.  X7  +.33 

28.x  -1.4 

Nov. 

4.8 

32.68     .47 

IX. 5    a.7 

47.22       .37 

13-7    «-> 

20.23       .37 

6S.8    I.O 

47.4X       .26 

26.6     1.7 

14.8 

33.18     .52 

8.9    2.4 

47.51       .30 

XX. 5    a.3 

20.51        .30 

70.0    1.3 

47.68      .39 

24.8     1.9  < 

24.8 

33-72     -56 

6.8    a.o 

47-83      -33 

9.2      3.3 

20.82       .33 

rx.5    1.7 

47.98       .31 

22.8      3.0 

Dec. 

4-7 

34.29     .58 

5.0    1.3 

48.17      .34 

7.x     a.i 

2X.X5     .33 

73.4     a.o 

48.31       .32 

1 

20.8      3.1 

X4.7 

34.88  +.59 

3,8  -1.0 

48.5  X  +.36 

5.0  -1.9 

21.49  +.34 

75.4  -^-a 

48.63  -r.s3 

X8.6-S.S 

24.7 

35.47     -38 

3.1  -0.4 

48.86      .34 

3-2    1.7 

21.83      -33 

77-7    «-3 

48.96     .33 

16.5      S.I 

34-7 

36.03  4-.53 

3.0+0.2 

49.19  +.33 

1.6  — X.5 

82.  X  5  +.31 

80.x  -3.4 

49.28  +WSX 

14.4  -S.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

• 

1 

a  Trianguli 

Australia. 

ff  Herculis. 

K  Ophiuchi. 

e  Ursae  Minoris. 

Mean 
Solar 
Data 

Right 
AscensioD. 

Declination 
South, 

Right 
Ascension. 

Declination 
Ncrtk. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascensioa 

1 

Declination 
North. 

h      m 

16  37 

0             r 

—68  50 

h      m 

16  39 

• 

+39    6 

b      m 
16   52 

• 

+  9  31 

h      m 

16  56 

+82    II 

(Dec. 

30-9) 

a 
57.OX  +.55 

IV 

26.x +1.9 

a 
25.x  5  +.33 

9§ 

40.5  -s.a 

a 

53.00  +.31 

49.5 -^-x 

a 
7.63+  .50 

61.4  -3.3 

Jan. 

9-9 

57.62     .63 

^4-3    '-5 

25.40     .37 

37.5    a-9 

53.23     *M 

47.4    a.0 

8.29     .78 

58.2    3.0 

19.8 

58.28     .70 

23.0    i.i 

25.68     .30 

34-7    a-6 

53.48     .36 

45-5    1-9 

9.22    X.04 

55.3    a.6 

29.8 

5901     .75 

22.1    a7 

26.00     .33 

32.4    3.1 

53.76    .38 

43-7    »-6 

10.39   X.35 

52.9      3.3 

Feb. 

8.8 

59.77     .78 

21.6+0.3 

26.33     .34 

30.5     X.6 

54.05      .39 

42.2     x.3 

11.75   Ma 

51.0    x.6 

18.8 

60.55  +-79 

2X.5  -0.1 

26.68  +.3S 

29.  X  -I.O 

54-35  +-30 

4X.X  —x.o 

X3.26+X.53 

49.7  -x.o 

28.7 

61.34     '7^ 

21.8    0.5 

27-03     'K 

28.4  -0.4 

54.65     .30 

40.2    0.6 

14.85   1.58 

49.0-0.3 

Mar. 

X0.7 

62.  Z  2      .76 

22.5    0.9 

2737     .34 

28.2  +0.3 

54.94     .39 

39.8  -0.2 

16.46   X.57 

49.0  +0.3 

20.7 

62.87      .73 

23.5    ».a 

27.70     .33 

28.7    0.7 

55-23     -38 

39-7  +o-a 

18.03   1.51 

49.7     1.0 

30.7 

63.58      .69 

24.9    1.5 

28.0X      .30 

29-7    »S 

55.51    -ar 

40.x    0.5 

19.51    1.39 

51.0     x.6 

Apr. 

9.6 

64.25  -f.64 

26.6  —1.8 

28.30  +.37 

31.2  +X.8 

55.77  +.«5 

40.8  +0.9 

20.84+X.33 

52.8  +3.X 

19.6 

64.86     .58 

28.6    a.x 

28.55      .34 

33-2      3.2 

56.01     .33 

41.8      X.2 

21.97   ''01 

55-1    a.5 

29.6 

65.40     .SI 

30.7     t.3 

28.77      '^ 

35-6    3.5 

56.22       .30 

43-X    1-4 

22.88     .78 

57.8    3.9 

May 

9-5 

65.87     .43 

33-0    «-4 

28.96     .x6 

38.3    a-7 

56.41      .x8 

44.6     x.6 

23-53     .5a 

60.8    3.1 

19-5 

66.25     .34 

35-5    a-5 

29.  XO      .X2 

41. 1    3.9 

56.57    -IS 

46-3     J.7 

23  91+  .a4 

64.0    3.3 

29.5 

66.55  +.85 

38.0  -a.  5 

29.20  +.08 

44.0  +3.9 

56.71  +.13 

48.x +X.8 

24.01-  .04 

67.3+3.3 

Tune 

8.5 

66.75     ''S 

40-5    a«5 

29.26  +.03 

47.0    3.9 

56.81      .c8 

49.8     X.8 

2383     .32 

70.6     3.3 

m 

18.4 

66.85  +*0S 

430    a.4 

29.27  —.01 

49.8    3.8 

56.88     .05 

51.6     1.7 

23.38     .58 

73-8    3.1 

28.4 

66.85  —.05 

45-4    a-3 

29.24    .05 

52.5    3.6 

56.9X  +.01 

53.3     1.6 

22.66     .83 

76.8    3.9 

July 

8.4 

06.75     -IS 

47.6      3.x 

29.16       .10 

54-9    2-3 

56.90  — .oa 

54-8    X.5 

21.70  1.06 

79-5    a.6 

18.4 

66.56  — •a4 

49.5  -1.8 

29.04  — .X4 

57.x  +3.0 

56.''')  -.06 

56.2  +1.3 

20.52-x.26 

81.9+2.3 

28.3 

66.27    -ss 

51. X     X.5 

28.89     .17 

58.9    1.6 

56.78     .09 

57.5    I-' 

19.15    J.44 

83.9    1.8 

Ang. 

7-3 

65.91     ^39 

52.4     i.i 

28.70       .30 

60.3      X.3 

56.67       .13 

58.5    0.9 

17.62    x.s8 

85.4     x.3 

173 

65.48      .45 

53-3    0-6 

28.48       .33 

61.4      0.8 

56.53       .15 

59.3    0.7 

15.97    X.69 

86.5     0.8 

27.2 

65.00     .49 

53-7  -o-a 

28.24       .24 

62.0  +0.4 

56.37     .x6 

59.9    0.5 

14.22    X.76 

87.1  +0.3 

Sept. 

6.2 

64.50  —.50 

53-6 +0.3 

27.99  -.35 

62.2  -«.X 

56.20  — .X7 

60.3  +0.3 

12.42— x«79 

87.2  —0.3 

X6.2 

64.00     .49 

53.0    0.8 

27.74       .35 

61.9      0.5 

56.02     .x8 

60.4    0.0 

10.61    X.78 

86.8    0.7 

26.2 

63.51      .46 

52.0    1.3 

27.49       .34 

61. X     x.o 

55.85     .X7 

60.2  —0.3 

8.83    X.73 

85.9      x.3 

Oct. 

6.1 

63.07      .41 

50.6    1.6 

27.27       .32 

59-9    1-4 

55-69     .'5 

59.8    0.5 

7.12    X.64 

84.5     X.6 

16. 1 

62.70      .33 

48.7     S.O 

27.06       .18 

58.3    1.8 

55.55     ." 

59.x    0.8 

5  53  x.5* 

82.6     3.1 

26.1 

62.4 X  "--.33 

46.5  +3.3 

26.90  —.14 

56.3  -3.2 

55.44  -.09 

58.2  -i.x 

4.09-1.33 

80.3-2.5 

Nov. 

5-1 

62.24  —.12 

44.x    a.5 

26.78       .09 

53.9     3.6 

55.37  --05 

57.0     '•3 

2.85     X.X2 

77-7    a.8 

15.0 

62.18      .00 

41.5     3.6 

26.71   —.04 

51. X    3.9 

55.34     •«> 

55-5    x.6 

X.84     .88 

74-6    3-1 

25.0 

62.24  +*X3 

38.8    3.6 

26.70  +.02 

48.x      3.x 

55.36  +.04 

53.8    1.8 

X.09     .60 

71-4    3.3 

Dec. 

5.0 

62.44      "^ 

36.2     3.3 

26.75       .08 

45.0      3.3 

55-43     -09 

52.0    X.9 

0.63—  .30 

67.9    3.5 

14.9 

62.75  +.38 

33.8  +3.3 

26.86  +.X4 

417  -3-3 

55.55  +-14 

50.0  —3.0 

0.49+  .01 

64.4  -3.5 

24.9 

63.19     .48 

31.5      3.1 

27.02     .19 

38.4     3.3 

55.71      .x8 

.    47-9    a-i 

0.65     .33 

60.9    3.4 

34-9 

63.72  +.58 

29.6  +X.8 

27.24  +.34 

35-3 -3-1 

55.9X  +.32 

45.7  -^.» 

X.X3+  .62 

57.6  -3.3 

1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

1 

dHeTcnVis. 

a^  Herculis. 

d  OphiuchL 

P  Draconis. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North, 

RiRht 
Ascension. 

Declination 
North. 

RiRht 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

h      m 

e          * 

h      m 

0         1 

h      m 

e           * 

h      m 

e          f   1 

16  57 

+33  42 

17    10 

+  14    30 

17    20 

-.24        4 

17    28 

+  52    22 

(Dec. 

30.9) 

s 

51.88  +.20 

43-4-3-1 

s 
2.16  —.20 

13.5 -a.3 

8 
11.94  +.23 

99 

57-5  -o-x 

■ 
7.41  +.17 

99 

25.8  -3.5 

Jan. 

9.9 

52.11      .34 

40.4   2.8 

2.37     .23 

II. 3    a.3 

12.18       .26 

57-7    0-3 

7.61       .23 

22.4     3.3 

19.9 

52.37       27 

37.7    a.5 

2.61      .25 

9.2    2.0 

12.45      -29 

58.0    0.3 

7.87      ,29 

19.3     3.0 

29.8 

52.65     .30 

35-3    a-a 

2.88     .27 

7-3     x-8 

12.75      .31 

58.4    0.4 

8.18     .33 

16.5     3.6 

Feb. 

8.8 

52.97     -32 

33-4    »-7 

3.16     .29 

5-6    X.5 

13.06     .32 

58.7    0.4 

8.53     -37 

14.2      3.x 

x8.8 

53.29  +.33 

31.9 -1.2 

3.45  --30 

4.4 -I.I 

13-39 +-33 

59.1-0.4 

8.92+  .39 

12.5  -X.5 

28.8 

53.62     .33 

31.0-0.6 

3-75     .30 

3-5    0-7 

13-72      -33 

59-5    0.3 

9-32      .4X 

1 1.2     0.9 

Mar. 

10.7 

53-95     -sa 

30.7    0.0 

4.05     .30 

3.0  -0.2 

14.05      .33 

59-8    0.3 

9-73     .4X 

10.7  —0.3 

20.7 

54-27     -31 

31.0+0.5 

4-35     -39 

3.0  +0.2 

14.38      .32 

60. 1    0.3 

10.14     .40 

10.8  +0.5 

30.7 

54-57     -29 

31.8      X.I 

4.63     .28 

3.5    0.6 

14.70      .31 

60.3    0.2 

XO.54     .39 

1X.6    i.x 

Apr. 

9.6 

54.86  +.27 

33-1  +«-6 

4.90  —.26 

4.3  +1.0 

15.01  +.30 

60.4  — O.Z 

10.92  +.36 

13.0+1.7 

19.6 

55.12     .25 

34.9      3.0 

5-15       ^4 

5.5     X.3 

15.30     .28 

60.5  —0.1 

XI. 26     .33 

14.9    2.2 

29.6 

55.35     •" 

37.1    2.4 

5.38       .22 

7.0     X.6 

15.57    -ae 

60. 5    0.0 

11.57     -29 

17.3     2.6 

May 

9.6 

55.55     .18 

39-5    a.6 

5.58       .19 

8.7     1.8 

15.82     .24 

60.5    0.0 

11.84     *a4 

20. 1     3«9 

19.5 

55-71      •»4 

42.2    3.7 

5.76       .16 

10.6     2.0 

16.04     -ax 

60.6    0.0 

X2.05     .19 

23.1    s-t 

29-5 

55.83  +.10 

45.0  +3.8 

5-91  -.X3 

12.7 +3.1 

16.23  +.17 

60.6    0.0 

12.21  +.13 

26.4  +3.3 

June 

8.5 

55.92      .06 

47.8    2.8 

6.02       .10 

14.8      2.1 

16.39     .X4 

60.6    0.0 

12.32     .07 

29.7   s-s 

18.5 

55.96  4.02 

50.6    3.7 

6.10     .06 

16.8      2.0 

16.51      .10 

60.7    0.0 

12.36  +.01 

33-0    3.3 

28.4 

55.96  —.02 

53-2    3.5 

6.14  —.02 

18.8      1.9 

16.59     .06 

60.7  -0.1 

12.34  -.05 

36.2    S.X 

July 

8.4 

55.92    .06 

55-6    a.3 

6.14  +.02 

20.6     1.8 

16.63  +.02 

60.8      O.X 

X2.27      .10 

39.3     «.9 

Z8.4 

55.83  -.xo 

57.8  +2.0 

6.ZO  +.06 

22.3 +X.6 

16.62  —.03 

60.9 -ax 

X2.X4  -.16 

42. 1  +3.6 

28.3 

55.71     'U 

59.7     1-7 

6.03    .09 

23.8     1.3 

16.57     .07 

61.0— 0.1 

XI.95      .31 

44*5    a.3 

Aug. 

7-3 

55-55     •»7 

61.3     X.4 

5.92       .13 

25.0     Z.I 

16.48       .10 

61.0    0.0 

XI. 71     .26 

46.6    Z.9 

17.3 

55.36     .ao 

62.5     x.o 

5.79   -15 

26.0    0.9 

16.36    .13 

61.0    0.0 

X1.44     .29 

48.2     x.4   1 

27.3 

55.X5     .22 

63.340.6 

5-63     •X7 

26.7     0.6 

16.21     «i6 

61.0 +0.X 

XI. 13    .32 

49^4    x.o 

Sept 

6.2 

54.92  -.83 

63.6  +0.2 

5.45  -I..18 

27.2  +0.3 

16.04  ~*x8 

60.9  +0.2 

10.79  -.34 

50.2  4<».s 

16.2 

54.69     .23 

63.6  —0.3 

5.26     .18 

27.4     0.0 

15.86     .x8 

60.7    0.3 

10.44      -35 

50.4    0.0 

26.2 

54.46     .33 

63.1      0.7 

5.08     .18 

27.2  -0.3 

15.68     .x8 

60.4    a3 

XO.09     .35 

50.1-0.5 

Oct. 

6.2 

54-25     .ax 

62.2     X.X 

4.91     .z6 

26.8     0.6 

15.51      .x6 

60.1     0.3 

9-74     -33 

49.3     X.O 

16.1 

54.05     .x8 

60.9    x.s 

4-75     .X4 

26.0     0.9 

15-35     .X4 

59.7    0.4 

9.42      .30 

48.  X    x.s 

26.1 

53.89  -.14 

59.2  -X.9 

4.62  +.XX 

25.0-1.2 

15.23  —.10 

59-3+0.4 

9.x 3  -.36 

46.3 -t.0 

Nov. 

5-1 

53.77     .10 

57-1    a.s 

4-53     -07 

23.6    x.s 

15.15     .06 

59.0    0.4 

8.89      .31 

44.x     M 

15.0 

53-69  --05 

54.6    3.6 

4.49  +.03 

22.0     Z.7 

15.11  —.ox 

58.6    0.3 

8.71      .15 

41.4    t.8 

25.0 

53.67  +.01 

51.9    3.8 

4.48  —.02 

20.2     X.9 

15-13  +-<H 

58.3     0.3 

8.58     .09 

3«-5    M 

Dec. 

5.0 

53-71     .06 

49.0    3.0 

4-53     .07 

z8.i    t.x 

15.20     .09 

58.1+0.1 

8.53  — i02 

55.2    3.3 

X5.0 

53.80  +.X3 

45.9 -3.x 

4.63  —.12 

15.9  -2.2 

15.32  +.14 

58.0     CO 

8.55  +.05 

3X.8  -3.5 

24.9 

53-94     -17 

42.9    3.x 

4.77     .x6 

13.6    2.3 

15.49     .19 

58.1-0.1 

8.64     tXS 

28«3    3.5 

1 
1 

34-9 

54.14  +.32 

39.8  -3.0 

4.95  -.30 

11.4-2.3 

15.70  +.23 

58.2  -0.3 

8.80  +.X9 

24.8  -3.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

1 

a  OpbincbL 

(•»  Draconis. 

Ik  Herculis. 

1 

• 

Y»>  Draconis. 

Mean 

Solar 
Data. 

} 

RiKht 
Ascension. 

Declinsiion 
North. 

Right 
Ascension. 

Declination 
N^rtk. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination  ' 
North. 

h     m 

• 

h     m 

• 

h      m 

e         * 

h      m 

• 

1 

17  30 

+ia  37 

J7  37 

+6847 

17  42 

+27  46 

17  43 

+  72    11 

(Dec. 

30.9) 

s 
14.38  +.18 

• 

55.8 -a.a 

S 
28.88  +.16 

69.6—3.6 

s 
29.69  +.X5 

41.3-8.8 

s 
39.29  +.X5 

$9 

47.7-3.6 

Jan. 

9.9 

14.57     .« 

53.7    «•» 

29.10      .27 

66. 1    3.4 

29.87     .19 

38-5    a.7 

39.51       .20 

44.2     3.4 

19.9 

14.80     .34 

51.6    1.9 

29-43     '37 

62.9    3.1 

30.08     .33 

35-9    a.5 

39-85   .41 

40-9    3-1 

29.9 

15.05     .96 

49-7    '-7 

29.85     .46 

60.0    2.7 

30.33     .«6 

33-5    a.3 

40.32    .5a 

38.0    8.7 

Feb. 

8.8 

15.32     .aS 

48.2     X.4 

30-36     'M 

57.6    a.a 

30.60     .28 

31.5    x.8 

40.88    .61 

35-5    t.8 

x8.8 

15.61  +.S9 

46.9— X.I 

30.93  4.59 

55.7  -»«6 

30.89  +.30 

29.9  -  x.4 

4X.53  +.68 

33.6  -1.6 

28.8 

15.90     .30 

46.0    0.7 

31.54      '63 

54-4    0-9 

31.20     .31 

28.7    a9 

42.24     .73 

32.2      X.0 

Mar. 

10.7 

X6.20     .30 

45-5  -03 

32.18     .64 

53.8  -a3 

31-5X      -31 

28. 1  -0.3 

42.98     .74 

31.5-0-3 

20.7 

16.49     .29 

45.440.1 

32.83     .64 

53-9  +0.4 

31.82     .31 

28.0  -fo.8 

43-73     •74 

31.5 -N>.3  ; 

1 

30.7 

16.78    .38 

45.8    0.6 

33.46     .61 

54-6    X.I 

32.12     .30 

28.5    a7 

44.46     .73 

32.2     1.0 

Apr. 

9-7 

17.06  +.J7 

46.6  •fo.g 

34-05  +-57 

56.0  +X.7 

32.42  +.29 

29.4  4-Z.8 

45.16  +.67 

1 

33-5 +«-6  1 

19.6 

17.32      .25 

47-7    >-S 

34-59     -31 

58.0    2.2 

32.70     .27 

30.9    1.6 

45.80     .60 

35-4    a.1   . 

29.6 

17.56     .23 

49- X    »*5 

35.06     .44 

60.4     8.6 

32.96     .35 

32.7    8.0 

46.35     •3x 

37.7    a.6  , 

May 

9.6 

17.79     -ai 

50.8    1.8 

35-46    .35 

63.2     3.0 

33.19     •« 

34.9    8.3 

46.82     .41 

40.5    3.9 

X9.6 

Z7.98    .18 

52.6    X.9 

35-77    -afi 

66.4     5.3 

33-40     .19 

37-3    ••3 

47.18     .30 

43.6    3.8 

29.5 

X8.I5  +.15 

54.6  +1.0 

35.98  +.x6 

69.8  +3.4 

33-57  +-»5 

39.9+3.6 

47-43  +-«9 

1 
46.9  +3.4 

June 

8.5 

18.28       .12 

56.6    a.o 

36.09  +.06 

73-2    3.5 

3.3-70    .la 

42.6    3.7 

47-55     -06 

50-3     3-4    1 

1 

18.5 

18.38     .oS 

58.7    a«o 

36.09  -.04 

76.7    3.4 

33.80     .07 

45-3    a.7 

47.56  -.06 

53-8    3-4 

1 

28.4 

18.44  +.04 

60.6   .1.9 

36.00    .15 

80.1    3.3 

33-85  +.03 

47.9    3.6 

47.44    .18 

57.2  3.3 

July 

8.4 

18.46       .00 

62.5    1.8 

35-80     .24 

833     3-» 

33.86  —.01 

50.4    a-4 

47.20    .39 

60.4     S.I 

18.4 

18.44  -.04 

64.2  +X.6 

35-5X  -'SS 

86.2  +2.8 

33-83  --05 

52.7  +3.3 

46.85  —.40 

63.3+3.8 

28.4 

18.39    .07 

65.7     1.4 

35-13     -48 

88.8    2.4 

33-76     .09 

54.8    x.9 

46.40    .50 

66.0     3.5 

Aog. 

7'3 

18.29       •>! 

67.0     X.l 

34.68     .49 

91.0    2.0 

33-64    -JS 

56.5    1.6 

45.85    .««> 

68.3      3.x 

«7-3 

18.17    .14 

68.0    0.9 

34-»5     -55 

92.8     X.6 

33-49    .16 

58.0    x.3 

45.23    .67 

70. 1     X.6 

1 

27-3 

18.02     .16 

68.8    0.7 

33-57     •«<> 

94.2     I.I 

33.32     .X9 

59.1    0.9 

44-54    -n 

71.5    i.a 

Sept 

6^3 

17.85  -.18 

69.3 -HK4 

32.96  -.63 

95.0  40.6 

33.12  -.21 

59-8  +0.5 

43.80  -.76 

72.4+0.7 ; 

16.2 

17.67    .18 

69.6 +O.X 

32.32    .64 

95-4'*«-» 

32.90       .83 

6a2+o^3 

43-03     .77 

72.8+0.8 ' 

i 

26.2 

17.48     .x8 

69.5-0.2 

31.67    .64 

95-2  -0.5 

32.68       .83 

60.2-0.3 

42.25    .77 

72,7  -0.4 

Oct 

6.2 

17-30     •»? 

69.2    cs 

31.03    .62 

94.5     I.O 

32.47       .81 

59.8    0.6 

41.48     .75 

72.1  0.9 

1 

1 

16.1 

17.14     .15 

68.6    0.8 

30.43    .38 

93-2    I.S 

32.27      .19 

58.9      X.O 

40.74     -71 

70.9     x.4 

1 

26.1 

17.00  -.la 

67.7  -X.O 

29.87  -.5a 

91.5— «.o 

32.10 -.16 

57-7  -«-4 

40.06  -.64 

1 

69.3-1.9   1 

Not. 

5« 

16.90     .08 

66.6    X.S 

29.38     .45 

89.3    2.4 

31.96     .xa 

56.  X     X.8 

39.45    'Sfi 

67.1     3.4 

15.  X 

16.84  —.04 

65.  Z     X.6 

28.97     .36 

86.6    a.8 

31.86     .06 

54.2      8.x 

3894     •46 

^64.5     3.8 

■ 

25.0 

16.82  +.01 

63.5    1.8 

28.66     .a6 

83.6    3.x 

31.81  -.<g 

51.9  8.4 

38.53     .34 

61.6    3.1   ' 

Dec. 

5.0 

16.85     .OS 

61.6    a.0 

28.46     .13 

80.3     J.4 

31.80  +.02 

49-4    «•« 

38.25      ,81 

58-4    3-4 

15.0 

16.93  4-.  10 

59.5  -«•« 

28.37  -'OS 

76.8-3.5 

31.85  +.07 

46.7  -2.8 

38.11  -.08 

54^9 -3.5 

25.0 

17.06     .13 

57.4    «•« 

28.40  4-.09 

73-3    3-6 

31.94       .13 

43-9    a-8 

38.10  +.06 

'     5X.3    3.6 

1 

■ 

34-9 

17.22  +.19 

55.2  -a.2 

28.55  4-.tx 

69-7  -3-3 

32.09  +.17 

41.1  -8.8 

38.23  +.30 

47.8  -3.6 

1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

y  Draconis. 

TaSagittaril 

H  Sagittarii 

vSerpentxs^ 

Mean 

Solar 
Date. 

1 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Ascension. 

N^rtA. 

Ascension. 

SnUk. 

Ascension. 

Samtk. 

AscensioiL 

SmmtJL 

h      m 

e          * 

h     m 

• 

h     m 

• 

h      m 

• 

17  54 

+  51     29 

17  59 

-30    25 

18   7 

-21     5 

18    16 

-  2  55 

Jan.       o»o 

8 
13.96  +.13 

99 

'     57-2 -3-5 

8 

18.94  +-»9 

99 

32.340.5 

8 
43.18  +.17 

99 

8.3  -0.1 

a 
4-73  +-M 

m 

31.0  — i.a 

9.9 

14.14     .19 

53-8    3.3 

19.15     03 

31-9    0.4 

43.37     .ai 

8.4      O.X 

4.89    .18 

32.2      I.S 

Z9.9 

14,36     .a5 

50.5    3.1 

19.40     .27 

31.6     OL3 

43*59     -a4 

8.6    0.2 

5.09     .21 

33-4     «•« 

29.9 

14.64     .30 

47.6    2.7 

19.68     .30 

31.4    0-a 

43.85     .«7 

8.7    0.2 

5.31     .a4 

34-5     «-o 

Feb.     8.9 

14.96     .34 

45-1    «-3 

19.99     -32 

31.2    0.2 

44.13     .29 

8.9    0.2 

5.56     .26 

35-5    •^ 

18.8 

15-32  +.37 

43-1  -X.7 

20.31  +.33 

3i.o+<».x 

44.42  +.30 

9.0 -owl 

5.82  +.27 

36.3--^ 

28.8 

15.70     .39 

41.7    I.I 

20.65      .34 

30.9    0.1 

44-73     -SI 

9.1    0.0 

6.10     .28 

36.8    04 

Mar.    10.8 

16.10     .40 

40.9  —0.5 

21.00     .34 

30.9    0.1 

45-05     -38 

9.1  +0.1 

6.39     .a9 

37-1  -0.1 

20.8 

16.50     .40 

40.7  +0.2 

21.34      -34 

30.8    0.1 

45-37     -3a 

9.0    a.2 

6.68     .89 

37.1  +ai 

30.7 

16.90     .39 

41.2    0.8 

21.69     '34 

30.7  +0.1 

45-69    .3a 

8.8    0.2 

6.98     .29 

36.8      Ob4 

Apr.     9-7 

17-29  +-37 

42.4  +1-4 

22.02  +.33 

30.6      0.0 

46.00  +.31 

8.5 +a3 

7.27  +.29 

36.3 +«.6 

19.7 

17.65     .35 

44.1    1.9 

22.35      .32 

30.6   0.0 

46.31     .30 

8.2    01.4 

7-55     .a8 

35-6    as 

29.6 

17.98     .31 

4^-3    a-4 

22.66     .30 

30.6    0.0 

46.60    .39 

7.8    a4 

7.82    .27 

34-6    1.1 

May      9-6 

18.28     .27 

48.9    2.8 

22.96    .28 

30.7  -0.1 

46.88     .27 

7-4    0-4 

8.06     .23 

33-4     M 

19.6 

18.52     .2a 

51.9    3.1 

23-23     -as 

30.8    0.1 

47-14     •a4 

7.0    0.4 

8.32    .23 

32.2     1.3 

29.6 

18.72  -f.x7 

55-1+3.3 

23.47  +•« 

30.9  -0.2 

47-37  +-ai 

6.6+0.4 

8.53  +.» 

30.9+1^ 

June      8.5 

18.87     •" 

58.4    3.4 

23.67     .19 

3I.I      0.3 

47-57     -18 

6.2    0.3 

8.72     .17 

29.5    «^ 

18.5 

18.95  -f.os 

61.8    3.3 

23.84     .14 

31.4      0.3 

47-73     .14 

5-9    0.3 

8.87     .13 

28.1     X.3 

28.5 

18.98     .00 

65.1    3.2 

23.96       .TO 

31.7     0-4 

47.85    .10 

5-7    0.2 

8.98     .09 

26.8      1*8 

July      8.4 

18.94  -.06 

68.3    3.x 

24.04       .06 

32.1    a4 

47.93    .06 

5.5    0.1 

9.06    .05 

25.6      I.I 

18.4 

18.85  -•" 

71.3+2.8 

24.07  +.OI 

32.5  -0.4 

47-97  +•« 

5.4+0.1 

9*09  +.OX 

24.5  +1.0 

28.4 

18.70     .18 

73-9    a.5 

,  24.05   -.04 

330    0-4 

47-96  -.<q 

5.4    0.0 

9.08  —.03 

23.6    O^ 

Aug.      7-4 

18.49     .33 

76.3    a.1 

23.99       .08 

33-4    0-4 

47.91     .07 

5.4    0.0 

9.03    .<7 

22.8     OuS 

17-3 

18.24     -^ 

78.2    X.7 

23.88       .12 

33-8    0.3 

47.82    .11 

5.4    0.0 

6.95     .xo 

22.x    a6   ) 

27.3 

17.95     -30 

79.7    1.3 

23.74     -16 

34.1    a2 

47.69     .14 

5.4    0.0 

8.83     .13 

21.5    as   . 

Sept     6.3 

17-63  --33 

80.8  +0.8 

23.57  -.18 

34-3 -o-i 

47.54  -.16 

5.4    0.0 

8.68  -.x6 

SI.2  +0.3 

- 16.3 

17.29     .34 

81.4+0.3 

23-38     .19 

34.3  -0.0 

47.36    .18 

5.4    ao 

8.52     .17 

20.9 +a8 

26.2 

16.95      -35 

81.5—0.2 

23.19     .19 

34.2  +0.1 

47.18     .x8 

5.3+0.1 

8.34     -x? 

20.8    0.0 

Oct.      6.2 

16.60      .34 

81.1    0.7 

22.99     'iQ 

34.0    0.3 

47.00     .17 

5.2    0.1 

8.17     .17 

20.9 -ai 

Z6.2 

16.27     'S* 

80.1       X.2 

22.81     .17 

33.7    0-4 

46.83     .x6 

5.1      Owl 

8. ox    .13 

2X.O    as 

26.2 

15.98  -.28 

78.6  —1.7 

22.66  —.14 

33.3+0-5 

46.69  -.13 

5.0  +.02 

7.86  -.13 

2X.4  -a4 

Nov.     51 

15.72     .23 

76.7      2.1 

22.54     .10 

32.7     0.6 

46-57     -09 

4.8      0.2 

7.74    .10 

21.9    aC 

15.1 

15.51     .i8 

74-4    a*5 

22.46  —.05 

32.1     a6 

46.50     .05 

4.6      O.X 

7.66    .06 

22.5    a? 

25.1 

15.36       .12 

71.7    2.9 

22.44     -co 

31.5    0.6 

46.47  —.01 

4-5    0.1 

7.62  —.02 

23-3    0.9 

Dec.      5-0 

15.27  -.05 

68.6    3.2 

22.47  +.05 

30.9    0.6 

46.49  +.04 

4.4+0.1 

7.62  +^08 

S4.2     I.O 

15.0 

15.25  +.oa 

65-3-3.4 

22.55  +-XO 

30.3  +0.5 

46.55  +«09 

4.4    ao 

7-67  +.07 

25.3  -t.x 

25.0 

15-30     -08 

61.9    3.4 

22.68     .16 

29.8    as 

46.67     .14 

4.4— ai 

7.76-     .XX 

26.4    us 

35.0 

15.42  +.15 

58.4  -3.4 

22.86  +.21 

29.3  40.4 

46.83  +.18 

4.5-0.1 

7.89  +.15 

27.6  —1.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

z  Aquilae. 

a  Lyrae. 
{Vega.) 

i3L, 

Tae. 

u  Sagittarii. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Decimation 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

1 

h      m 
18    29 

-  8  18 

h      m 

18  33 

0              r 

+38  41 

h      m 
18    46 

0               f 

+33  14 

h      m 
18    48 

0                 9 

-26     25 

1 

Jan. 

CO 

8 

42.42   +.14 

99 

55.0  -0.9 

s 
30,10  +.09 

99 

20.8  -3.1 

8 
20.20  +.08 

99 

42.3  -2.9 

8 
59.94   +.14 

99                               [■ 

21.5  +0.4 

lO.O 

42.57       .17 

55.8   0.8 

30.21      .X4 

17.7       3.0 

20.31-     .12 

39-4     a.8 

60.10       .17 

21. Z      0.4 

19.9 

42.76       .30 

56.6   0.8 

30.38      .18 

14.8       2.9 

20.45       .17 

36.6    2.7 

60.29       .21 

20.7     0.4 

29.9 

42.98       .23 

57-4    0-7 

30.58       .22 

12.0     2.6 

20.64     .ax 

34.0    a.5 

60.52       .24 

20.3      0.4 

•Feb. 

1 

8.9 

43.22      .25 

58.1    0.6 

30.83       .26 

9-5    a.3 

20.87     .24 

31.6    2.2 

60.77       .27 

20.0     0.4 

1 

18.8 

43.48  +.t7 

58.6  -0.4 

31.10  +.29 

7.5-1.8 

21.12  +.27 

29.6  -1.8 

61.05  +.29 

19.6  +0.4 

28.8 

43.76      .28 

58.9  —0.2 

31-41    -SI 

5-9    1-3 

21.40     .29 

28.1     1.3 

61.35      .3x 

19.2     0.4 

Mar. 

10.8 

44.05      .29 

59.1     0.0 

31.73   .33 

4.9    0-7 

21.71     .31 

27.1     0.7 

61.66     .32 

18.8     0.4 

20.8 

44.34     .29 

59.0  +0.2 

32.06    .34 

4.4-0.1 

22.02     .32 

26.6  —0.2 

61.99     .33 

18.3     0.4 

30.7 

44.64     .30 

58.7    0.4 

32.40    .34 

4.6  +0.5 

22.34     .3a 

26.7  +0.4 

62.32  •  .33 

17.8     0.5 

Apr. 

9-7 

44.94  +.29 

58.1  +0.6 

32.74  +-33 

5.3  +«.o 

22.66  +.32 

27.4  +0.9 

62.65  +.33 

X7.3+O.5 

19.7 

45.23     .29 

57.4    0.8 

33.07     -Sa 

6.7     X.6 

22.98     .31 

28.5    X.4 

62.98     .33 

16.7     0.3 

29.7 

45.52     .28 

56.5    0.9 

33.38     .30 

8.5     2.0 

23.29     .30 

30.2    1.9 

63.30     .3a 

16.2     0.5 

May 

9.6 

45.79     .26 

55-5    ».o 

33.67     .28 

10.7     2.4 

23.58     .28 

32.3    a.3 

63.62      .30 

15.7     0.5 

1 

19.6 

• 

46.04     .24 

54-4    i-i 

33-94     .as 

13-3    a.7 

23.84     .23 

34.8    2.6 

63.91      .28 

15.2     0.4 

29.6 

46.27  +.21 

53-3+1.1 

34.17  +.ai 

16.2  +3.0 

24.08  +.22 

37.5  +a.8 

64.18  +.26 

14.8  +0.3 

June 

8.5 

46.47     .18 

52.2       X.I 

34-36     .17 

19-3     3.x 

24.28       .18 

40.4    2.9 

64.42       .23 

14.6    o.a 

18.5 

46.64      .15 

51. 1      I.X 

34-50     .12 

22.4     3.2 

24.44       .14 

43.4    3.0 

64.63    .19 

14.4  +0.1 

28.5 

46.78     .zx 

50.0     z.o 

34.60     .07 

25.6     3.X 

24.56       .09 

46.4    3.0 

64.80     .IS 

14.4    0.0 

July 

8.5 

46.87     .07 

49. 1    0.9 

34.65  -I-.02 

28.7     3.0 

24.63  +.05 

49.4    a.9 

64.93     •lo 

14.4  -O.I 

18.4 

46.92  +.03 

48.2  •lo.S 

34.65  -.03 

31.6  +2.8 

24.65       .00 

52.2  +2.7 

65.01  +.05 

14.6  —0.2 

28.4 

46.93  —.01 

47-5    0.7 

34.60     .08 

34.4    a.6 

24.62  -.05 

54.8     2.5 

65.03      .00 

14.8    0.3 

Aug. 

7-4 

46.89     .05 

46.9    0.6 

34.49       .t2 

36.8    2.3 

24.55    .09 

57-3    2-3 

65.01  —.04 

15.2    0.3 

17.4 

46.82     .09 

46.4    0.4 

34.35       .16 

39.0    2.0 

24-43      -X4 

59.4    2.0 

64.95     .08 

15.4    0.3 

27-3 

46.71        .12 

46.0    0.3 

34.16       .20 

40.8     1.6 

24.28     .17 

61. 1     1.6 

64.85      .12 

15.7     0-3 

Sept. 

6.3 

46.57  -.15 

45.7  +o.a 

33-95  --a3 

42.2  +1.2 

24.09   -  .20 

62.5+1.2 

64.71  -.15 

16.0  —0.3 

16.3 

46.41      .17 

45.6-l-o.x 

33-71     .as 

43.2     0.8 

23.88        .22 

63.5    0.8 

64.54     .17 

16.3     0.2 

26.2 

46.24      .17 

45.5    0.0 

33-45     -aa 

43.7  +<)-3 

23.65      .23 

64.1  +0.4 

64.36     .19 

16.5  —0.1 

Oct. 

6.2 

46.06     .17 

45.5-0.1 

33.19     .a6 

43.7  -0.2 

23.41        .23 

64.3  -0.1 

64.17      .19 

16.6     0.0 

r 
j 

16.2 

45.89      .x6 

45.6    a2 

32.94     .24 

43.3     0.6 

23.18        .22 

64.0    0.5 

63.98      .18 

16.6+0.1 

1 
1 

26.2 

45.75  -.14 

45.9  -0.2 

32.71  -.22 

42.4  -X.I 

22.96   -.20  . 

63-3  -0-9 

63.81  -.16 

16.5  +0.2 

'Nov. 

5.1 

45.62      .11 

46.2    0.3 

32.50     .19 

41. 1     1.5 

22.77      .x8 

62.2     1.3 

63.67      .13 

16.3     0.2 

15. 1 

45-54     .07 

46.5    0.4 

32.33     .15 

39.4     1-9 

22.61       .14 

60.6    1.7 

63.36     .09 

16.0    0.3 

25.1 

45.49  -.03 

47.0    0.6 

32.20     .10 

37.2     2.3 

22.49       .10 

58.7    2.1 

63.49  -.04 

15.7     0.3 

Dec. 

5-1 

45.48  +.oa 

47.7    0.7 

32.12  -.05 

34.7    a.6 

22.42  —.05 

56.4    2.4 

63-47     .00 

15.3     0.4 

15-0 

45.52  +.06 

48.4  -0.7 

32.09     .00 

31.9  -2.9 

22.39       .00 

53-9  -a.6 

63.50  +.05 

14.9  +0.4 

25.0 

45.60       .10 

49.2    0.8 

32.11  +.05 

28.9    3.0 

22.41    +.05 

51. 1    2.8 

63.58      .XO 

14-5    0.4 

35.0 

45-73  +.15 

50.0  -0.8 

32.19  +.IX 

25-9  -3.x 

22.48   +.09 

48.3 -a.9 

63.70  +.15 

14.1  +0.4 

J 
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APPAKKNT  PLACES  FOR  THE  UPPKR  TRANSIT  AT  WASHINGTOH. 

1 

• 

50  Draconis. 

ffOctantis. 

CAquilae. 

i^Sagittarii 

Mean 

Solar 
Data 

t 

1 

Right 

1  Declination 

Right 

Declination 

Right 

Declination 

Right 

DediaatMB 

Ascension. 

Nwrtk. 

Ascension. 

Samtk, 

Ascension. 

N^k, 

Ascension. 

iitnuA, 

h      m 

e          t 

h 

•        9 

h     m 

• 

h      m 

m 

18    49 

+75  18 

18 

-89  15 

19      0 

+13  42 

19    II 

—  19     7 

]an. 

0.0 

s 
31.79  -.07 

55-0-3.4 

m    ■ 
56  56.1+ 3.1 

99 

23.2  +3.6 

s 
45.64  +.08 

47.6  —3.0 

■ 
43-34  +.10 

58.8    out 

IO.O 

31.79  +.08 

51-5      3.4 

57    0.5     6.0 

19.7     3.5 

45.75       .X3 

45.6    3.0 

43.46     .X4 

58.8    ou> 

20.0 

31-95      M 

48.1      3.3 

57    8.0     8.9 

16.3     3.3 

45.89       .16 

43.6    1.9 

43.62     .x8 

58.8  0^ 

29.9 

32.27     .40 

44.9     3.1 

57  18.3    11.6 

13. 1     3.1 

46.06       .19 

41.8     1.7 

43.81       .31 

58.8  +OLI 

Feb. 

8.9 

32.74      M 

41.9     2.8 

5731.2    X4.0 

X0.2     3.8 

46.27       .33 

40.2     X.5 

44.03       .33 

58-7       Obi 

18.9 

33.34  +•« 

39-4  -«-3 

5746.2+15.9 

7.6  +2.4 

46.50  +.34 

38.8  — X.3 

44.28  +.36 

58.5 +«.« 

28.8 

34.06     .76 

37-3    1-8 

58    2.9   X7.4 

5.4     2.0 

46.75       .36 

37.8      0.8 

44.55     -a8 

58.2   0.3 

Mar. 

10.8 

34.86     .83 

35-8    1.2 

58  20.9   18.6 

3-7    1-5 

47.02       .38 

37-2  -0.4 

44.83     .39 

57-9    <M 

20.8 

35-72     .87 

35.0  -0.5 

5839.9    X9.3 

2.4     I.O 

47.30       .39 

37.0    0.0 

45.13     -30 

57-4    o-fi 

30.8 

36.60    .89 

34.8  +O.X 

5859.3    19.6 

X.6    0.6 

47-59    •a9 

37-2  -fo.4 

45-44     -31 

56.7    0.7 

Apr. 

9.7 

37.49  +.87 

35.2  -K>.8 

59  18.9+X9.4 

1.3+0.1 

47.89  +.a9 

37.8  40.8 

45-75  +-31 

56.0  +ow8 

19.7 

38.34     -83 

36.3     x-4 

5938.1    18.9 

1-5-0-4 

48.18      .39 

38.8      1.3 

46.07     .31 

55-2    oj 

29.7 

39.14    .76 

38.0     1.9 

5956.5    18.0 

2.1     0.9 

48.47     .38 

40.2      1.5 

46.38     .31 

54.4    0-9 

May 

9.7 

39.86     .67 

40.2     a.4 

60  13.9    16.7 

3.3     ».3 

48.75     .37 

41.9    Z.8 

46.69     .30 

53-5    0-9 

19.6 

40.47     .56 

42.9    a.8 

60  29.9    15.  X 

4.8     X.7 

49.01     .35 

43.8    3.0 

46.98     .38 

52.6    0.9 

29.6 

40.97  +.43 

45-9  +3.1 

60  44.CH-X3.1 

6.7 -a.x 

49.25  +.a3 

45-9  +a.a 

47.25  +.36 

51.8+0^ 

Jmic 

8.6 

41-33     -29 

49-2    3.4 

6056.0   10.9 

9.0    3.4 

49.46       .30 

48.2    3.3 

47-50      .23 

51.0     ol7 

18.5 

41.56  +.15 

52.7    3.5 

61    5.6     8.3 

rx.5    3.6 

49.64     .x6 

50-5    «.3 

47-72     .ao 

50.3     ou6 

28.4 

41.63    .00 

56.2    3.5 

61  12.6     5.6 

14.3    t^ 

49-79     -M 

52.8    2.3 

47.90     .16 

49-7    0.5 

July 

8.4 

4X.56  -.15 

59.7     3-5 

61  16.7+  «.7 

X7.2    3.9 

49.89     .oB 

55.0    3.3 

48.04       .12 

49.3     0.4 

18.4 

41.34  -.29 

63.1  +3.3 

61  18.0-  a3 

20.2  —3.9 

49-95  +-<H 

57.1  +3.0 

48.13  +.07 

49.0  +0,3 

28.4 

40.98     .43 

66.3    3.x 

61  16.2     3.3 

23.x    2.8 

49.97     •«> 

59.0     X.8 

48.18  +.03 

48.8  +O.X 

Ang. 

7-3 

40.48     .55 

69.3    a.8 

61  11.4     6.3 

25.8    3.7 

49-94  -05 

60.7     X.6 

48.19  — .« 

48.7     0.0 

17.3 

39.87     .67 

72.0     3.5 

61    3.9     8.8 

28.4    3.4 

49.87     -09 

62.2     X.4 

48.14     .06 

48.7      Oi.O 

27.3 

39.15     .76 

74-3    a.x 

6053.8   xx.a 

30.6      3.0 

49-77     -M 

63.5     x.x 

48.06     .xo 

48.7  -t.-! 

jSept 

6.2 

38.35  --84 

76.2  +X.7 

6o4i.5-x^.3 

32.4  -X.6 

49.63  -.X5 

64.5  +0.9 

47-94  --U 

48.8  -  0.1 

16.2 

37-47     90 

77.7    i.a 

6027.3   14.9 

33.8    x.x 

49-47     -17 

65.2    0.6 

47.79     .x6 

49.0      0.3 

26.2 

36-55  •« 

78.6    0.7 

60  1 1.9   X5.8 

34-6-0.5 

49.29     .x8 

65.6  4«.s 

47.62     .X7 

49-2    o.a 

Oct 

6.2 

35-61     -9* 

79.1  -hxa 

5955.8    x6.a 

34.8  +0.1 

49.11     .x8 

65.8    0.0 

47-45     •!« 

49-3    0.1 

z6.x 

34.66     .93 

79.0 -<M 

5939.6   16.0 

34-4    0-7 

48.92     .x8 

65.6  —0^3 

47.27     -17 

49-4    0.1 

1 

26.1 

33.75  -•«» 

78.3-0.9 

59  24.O-X5.1 

33-4  +1-3 

48.75  -.16 

65.2  -Ow6 

47.10  -.xj 

49.5 -^« 

Nov. 

51 

32.88     .83 

77.2     1.4 

59    9.7   »3.5 

31.8    X.9 

48.60     .14 

64.4    «-9 

46.96     .IS 

49.6      ObO 

■ 

15. 1 

32.09    .74 

75-5    »-9 

5857.x    XX.4 

29.7    3.4 

48.48       .IX 

63.4      x.3 

46.84       .ID 

49^6      CO 

1 
1 

25.1 

31.40    .fiis  ' 

73.3    «.4 

58  46.9     8.9 

27.1    3.8 

48.39     .07 

62.1     x.4 

46.76       .06 

49.6    0^ 

,Dec. 

5X 

30.84   .30 

i 

70.7    1.8 

5839-5     5.9 

S4-I    3.1 

48.34  -.03 

60.6     x.6 

46.72  — .oa 

49.7      CO 

■ 

13.X 

30.4X  -*15  , 

67.7-3.1 

58  35-1-  «^ 

20.843.4 

48.33  +.OX 

58.8 -X.8 

46.73  +-OS 

49-7    0^ 

25.0 

30.14     .19 

64-5   S-S 

58  34.<H.  as 

17-4    3.5 

48.37     .«5 

56.9    s^ 

46.78     MJ 

49-7    0^ 

35-0 

30.03  -^ps 

61.I  -S.5 

58  36.14-  4.3 

13-8-^3.5 

48.45  +•« 

55o-«u> 

46.87  +.11 

49.7    «^ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

Mean 
Solar 
Date. 

d  Draconis. 

r  Draconis. 

^  Aquilae. 

1 
K  Aquilae. 

Right 
Ascensioo. 

Declination 
North. 

Right 
AscensioiL 

Declination 
North. 

Right 
AscensioiL 

Declination 
North. 

Right 
AscensioiL 

Declination 
South. 

h      m 
19    12 

+  67     28 

h     m 
19    17 

0             r 

+73     9 

h     m 
19   20 

• 

+  2  54 

h     m 
19   31 

• 

-  7  14 

Jan. 

o.o 

8 

28.45  ~'07 

If 

65-5  -3.4 

8 
24.87  -.15 

69.2  -3.3 

s 
24.06  +.08 

48.1  -x.3 

8 
27.26  +.08 

67.5-0.7 

TO.O 

28.43  +.04 

62.1     3-4 

24.79  —.OX 

65.8      3.4 

24.16       .XX 

46.8     x.3 

27.35       .XX 

68.2    0.7 

20.0 

28.52      .14 

58.7     3.4 

24.86  +.14 

62.4      3.4 

24.29    -15 

45-5    i.a 

27.47   .14 

68.8    0.6 

1 

299 

28.72      .25 

55-4    3.a 

25.07     .38 

59-1    3-a 

24.45     .x8 

44-3    I.I 

27.63     .17 

69.4    0.5 

Feb. 

8-9 

29.01      .34 

52.3    a.9 

25.41      .41 

56.0    3.9 

24.64       .90 

43-3    1.0 

27.82       .30 

69.9    a4 

18.9 

29.40  +.43 

49.6  -a.5 

25.88  +.33 

53-2  -3.5 

24.86  +.33 

42.4  -0.7 

28.04  +.33 

70.2  -0.3 

28.9 

29.86     .SO 

47-3    a-o 

26.45      .63 

50.9      3.x 

25.10    .35 

41.8    0.5 

28.28       .35 

70.4    0.0 

Mar. 

10.8 

30-39     -55 

45-6    1.4 

27.1a     .70 

49-1    1.5 

25.36   .37 

41.5  -0.3 

28.54      ,37 

70.3  +0.9 

20.8 

30.96     .59 

44-5    0-8 

27.85     .75 

47.9    0.9 

25.63    .38 

41.5+0.2 

28.81    .38 

70.0    0.4 

30.8 

31.57     .61 

44.1  -0.x 

28.62     .78 

47.4  -0.3 

25.92    .39 

41.8    0.5 

29.10    .39 

69.5    0.6 

Apr. 

9.8 

32.18  +.61 

44.3  +0.6 

29.41  +.78 

47.5+0-4 

26.21  +.39 

42.4  -H>.8 

29.39  +.30 

68.7+0.9 

19.7 

32.79     .59 

45-2    '•« 

30. 18      .76 

48.2     x.x 

26.51      .39 

43.4     I.I 

29.69     .30 

67.8    x.x 

29.7 

33-37     -56 

46.7     X.8 

30.93     -78 

49.6   1.7 

26.80    .39 

44-7     1.3 

29.99    .30 

66.7      1.3 

May 

9.7 

33-91     -51 

48.7    a-3 

31.62    .65 

51.6      3.3 

27.09    .38 

46. 1     z.s 

30.29    .39 

65.4      1.3 

19.6 

34-39     -45 

51-2     a.7 

32.23   .57 

54.0     3.6 

27.36   .37 

47.8     1.7 

30.58    .38 

64.0      1.4 

29.6 

34.80  +.37 

54-1 +3-1 

32.76  +.47 

56.9  +3.0 

27.62  +.35 

49.5  +X.8 

30.85  +.36 

62.6  +1.4 

June 

8.6 

35-14     •a9 

57-4    3-3 

3317     -36 

60.0      3.3 

27.85       .83 

51.4     x.8 

31.09   .33 

61.2      X.4 

18.6 

35-38     .19 

60.8    3.5 

33-47     .'3 

634      3.5 

28.05       .19 

53.2     x.8 

31.31    •«> 

59.8      1.3 

28.5 

35.53  +.10 

64.4    3-6 

33.64  +.XX 

67.0      3.6 

28.22      .15 

55-0    x.8 

31.50   .17 

58.5      1.3 

July 

8.5 

35.58     .00 

68.0    3.6 

33.68  -.oa 

70.6      3.6 

28.35     .xi 

56.7    1.7 

31.64    .13 

57.3     X.X 

18.5 

35.53  -.10 

71-5  +3.5 

33-59  --«5 

74-1+3.5 

28.44  +.07 

58.3+1.5 

31.75  +.08 

56.2  +X.0 

28.5 

35-38     .19 

74-9    3.3 

33.38     .a8 

77-6    3-3 

28.48  +.03 

59.8     X.4 

31.81  +.04 

55-3    0.9 

Aug. 

7-4 

35.14     .29 

78. 1    3.0 

33-04     -40 

80.8     3.x 

28.48  —.03 

61. 1      2.3 

31.83  -.ox 

54-5    0.7 

17.4 

34.81     .37 

81.0    3.7 

32.59     -50 

83.8     3.8 

28.44     .06 

62.2     I.O 

31.80      .Q5 

53-9    0.5 

27.4 

34.40     .44 

83.6    a.4 

32.03     .60 

86.4     3.5 

28.36     .zo 

63.1     0.8 

3173   .09 

53-4    0-4 

Sept. 

6.3 

33.93  -.50 

85.8  +a.o 

31.39  -.68 

88.7 +3.X 

28.25  -.X3 

63.8  +0.6 

31.62  —.13 

53.1  +0.9 

16.3 

33-40     -55 

87.6    X.5 

30.68     .74 

90.5     X.6 

28.11      .xs 

64.3   0.4 

31.49       .14 

52,9  +O.X 

26.3 

32.83     .58 

88.8     x.o 

29.92     .78 

91.9     X.x 

27.95     .17 

64.6  +0.3 

31.34     .x6 

52.8    0.0 

Oct. 

6.3 

32.24      .39 

89.6 -Has 

29.12     .80 

92.8    0.6 

27.78     .17 

64.7    0.0 

31-17    .17 

52.9  — O.X 

16.2 

31.65     .59 

89.8  — o.x 

28.31     .8x 

93.1  +.0X 

27.60     .17 

64.6—0.3 

31.00     .x6 

53-1    0.3 

26.2 

31.06  -.57 

89.5-0.6 

27.50  -.79 

92.9-0.5 

27.44  -.»5 

64.3-0.4 

30.84  —.15 

53.3-0.3 

Nov. 

5-2 

30.50     .53 

88.6    x.a 

26.73     .74 

92.2     x.o 

27.30     .13 

63.8  0.6 

30.69     .13 

53.6    0.4  j 

15.2 

29.99     .48 

87.1     X.7 

26.02      .68 

90.9     x.6 

27.18     .xo 

63.1     a8 

30.57     .11 

54.0    0.4  1 

25.1 

29.54      -41 

85.2    3.3 

25.38      .59 

89.0      3.x 

27.09     .07 

62.3    0.9 

30.48      .07 

54-5    0.5  i 

Dec. 

5-1 

29.17      .33 

82.8    3.6 

24.83      .49 

86.7    3.5 

27.04  -.03 

61.3     x.x 

30.43  -.03 

55.1    0.6 

15- 1 

28.88  —.24 

80.0  —3.0 

24.40  -.37 

84.0  —3.9 

27.03  +.01 

60.1  -x.3 

30.41      .00 

55-7  -0.7 

25.0 

28.70     .14 

76.9    3.3 

24.10     .34 

80.9     3- a 

27.06     .05 

58.9     x.3 

30.44  +.04 

56.4    0.7 

' 

35.0 

28.61  —.03 

73.5-3.4 

23.95  -.10 

77.6  -3.4 

27.12  +.09 

57-5-1-3 

30.50  +.08 

57.i-o«7 

1 

23 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
1 

Mean 
Solar 
Date. 

1 

y  Aquilae. 

a  Aquilae. 
(AUair.) 

e  Draconis. 

^Aquilae. 

Right 
Atceosioa 

Decimation 
North. 

RiKht 
Atcension. 

Declination 
Nm-th, 

Right 
Ascension. 

Declination 
North, 

Right 
Aacension. 

Declination 
North.       1 

1 

h      m 
19   41 

+  10   21 

h     in 

19  45 

+  8  35 

h     in 
19   48 

e          * 
+  70       0 

h     m 

19  50 

+  6    9 

Jan. 

o.o 

t 
27.14  +.05 

62.9  — X.7 

• 
5X.02  +.05 

66.8  — X.5 

8 
26.89  —.19 

46.3-3.3 

8 
20.85  +.04 

n 

17.  X -X.4 

10.0 

27.21     .09 

6x.2    x.7 

51.09    .08 

65.2    1.5 

26.76  —.07 

43-0     3.3 

2O.9X       .08 

15-7    1.4 

20.0 

27.31     .xa 

59.6    x.6 

51.19       .13 

637     1-5 

26.75  +-03 

39-6    3.4 

21. OX     .la 

M-3    1.4 

30.0 

27-45     -15 

58.0    1.5 

51-33     .'5 

62.2     X.4 

26.86     .17 

36.3     3-3 

2X.X4     .15 

12.9    1.3 

Feb. 

8.9 

27.62     .x8 

56.6    1.3 

5X.50     .18 

60.9     1.3 

27.09      .38 

33-1    3.1 

2X.31     .x8 

IX.7    f.i 

18.9 

27.82  +.3X 

55.4  -x.x 

51.69  +.31 

59.8  — x.o 

27-43  +-39 

30.x -3.8 

2X.50  +.90 

X0.8  —0.9 

28.9 

28.04    .33 

54-5    0.7 

51.91       .33 

59.0    0.7 

27.87     .48 

27.6    3.3 

2X.7X      .33 

10.0    0.6 

Mar. 

10.9 

28.29       .3S 

53-9  -0-4 

52.  t6      .33 

58.5  -0.3 

28.39     .56 

25.5    1.8 

2X.95     -as 

9.6—0.3 

20.8 

28.55    •«? 

53.7    0.0 

52.42    .37 

58.4+0.1 

28.98     .63 

24.0    x.3 

22.2X      .37 

9-5+o.x 

30.8 

28.83     -as 

53-9  +0.4 

52.70      .38 

58.6     0*4 

29.62     .66 

23.  Z  -0.6 

22.48      .38 

9*8    0.4 

(Apr. 

9.8 

29.12  +.39 

54.5  +0.8 

52.98  +.39 

59.2  +0.8 

30.30  +.68 

22.8  +O.X 

22.77  +•«» 

10.4  +0.8 

1    * 

19.7 

29.4  X     .30 

55-4    »•! 

53.28    .30 

60.2     X.I 

30.98     .68 

23.2     0.7 

23.07      .30 

XX.3    x.x 

29.7 

29.71     .30 

56.7     »-4 

53-58    .30 

61.5     x.4 

31.65     .66 

24.2     x.3 

23.36      .30 

X2.6     x.4 

May 

9-7 

30.00     .39 

58.3    1-7 

53  87     .39 

63.0     1.7 

32.29     .63 

25.9     1.9 

23.66      .39 

X4.X     x.6 

19.7 

30.29     .38 

60.2    X.9 

54.16     .38 

64.9     1.9 

32.88     .56 

28.0     9.4 

23-95     -as 

X5.9    1.8 

1 

29.6 

30.55  +.36 

62.2+3.1 

54.43  +.36 

66.8  +8.0 

33.40  +.48 

30.6  +3.8 

24.22  +.36 

17.8  +1.9 

Jone 

8.6 

30.80     .33 

64.3    3.3 

54.68    .33 

68.9    3.1 

33-84     -40 

33-6    3.3 

24.47     •a4 

19.8    3.0 

1 

( 

18.6 

31.01        .30 

66.6    3.3 

5490       .30 

71. 1    3.1 

34-20     .30 

36.9    3.4 

24.69       .31 

2  x.8    3.0 

28.6 

31.19       .16 

68.8    3.3 

55.08       .17 

73-2     3.x 

34-45  .-«> 

40.4    3.6 

24.89     .17 

23.7    3.0 

July 

8.5 

31-34     •" 

70.9     3.x 

55-23    .13 

75-3    2.0 

34.59  +.09 

44.x     S.6 

25.04      .13 

25-7     1-9 

X8.5 

31.44  +.08 

73.0  +3.0 

55-34  +-09 

77-3  4-X.9 

34.62  —.03 

47-7  +3.6 

25-15  +-09 

27.6  +X.8 

1 

28.5 

3X.50  +.04 

74.9     X.8 

55.41  +.04 

79-1    1.7 

34-54     -IS 

51-3    3.3 

25.22  +.05 

29.3     x.6 

Aug. 

7-4 

31.51  -.01 

76.6     1.6 

55.42     .00 

80.8    1.6 

34.36     .34 

54-8    3.4 

25.24     .00 

30.8     x.4 

1 

17.4 

31.48     .05 

78.1     1.4 

55.40  -.04 

82.3     x.4 

34-07     -34 

58.0    3.x 

25.22  -.04 

32.x       x.3 

1 

27.4 

31.41     .09 

79.4      X.3 

55-34     -08 

83.5      X.X 

33-69     -43 

61.0    3.8 

25. 17     .08 

33-3    X.0 

Sept. 

6.4 

31.30  -.13 

80.5  +0.9 

55.24  -.X3 

84.5 -H>.9 

33.22  -.50 

63.6  +3.4 

25.07  -.11 

34.2  +0.8 

16.3 

31-17     'IS 

81.3      0.7 

55-"     -M 

85.3    0.6 

32.68     .57 

65.9    3.0 

24.94      .14 

34-8    0.5 

26.3 

3 1. OX      .x6 

8x.8    a4 

54.95     .16 

85.8     0.4 

32.09     .63 

67.7     x.3 

24.79     .16 

35-2    0.3 

Oct. 

6.3 

30.84      .17 

82.1  +O.X 

54.78     .17 

86.0  +0.1 

31.45     .65 

69.0      1.0 

24-63      .17 

35-4  -H).! 

16.3 

30.66     •X7 

82.1 -0.x 

54. 6x     .X7 

86.0— O.X 

30.79     .66 

69.8+0.5 

24.46     .17 

35.4  -^-1 

26.2 

30.49  -.x6 

81.8-0.4 

54-45  --'6 

85.8  -0.4 

30.x  3  -.65 

70.0    0.0 

24.29  — .x6 

35-2  -0.3 

Nov. 

5-2 

30-34    -u 

81.3    0.6 

54.29     .14 

85.3    0.6 

29.49     .63 

69.7  -0.6 

24.14     -M 

34-7    0.6 

15.2 

30.20      .13 

80% 5    0.9 

54.16       .13 

84.6    0.8 

28.87     .59 

68.8    x.3 

24.OX       .13 

34.0    0.8 

25.2 

30.09       .09 

79.5     i-i 

54.05     .09 

83.7    1.0 

2S.3X      .53 

67.4    1.7 

23.90       .09 

33.2    1.0 

Dec. 

51 

30.02       .06 

78.3     «-3 

1 

53-98     .05 

82.6      x.3 

27.82     .45 

65.4      3.3 

23.83       .06 

32.x     x.x 

15.x 

29.99  ^'^ 

1 

i     76.9  -X.5 

53.94  -.03 

81.2  -X.4 

27.4X  -.36 

62.9  -3.6 

23.79  -•« 

30.9  -x.3 

25.1 

29.99  +-0* 

75-3    1-6 

53-94  +-oa 

79.8     X.5 

27.11      .35 

60.  X    3.0 

23.79  +.03 

29.6     x.4 

35.0 

30.03  +.06 

73-7  -x-7 

1 

53.98  +.06 

78.3  ->-5 

26.91  —.14 

57.0  -3.3 

23.82  +.05 

28.x  -1.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

r  Aquils. 

%  Cephei. 

0"  Capricorni. 

a  Pavonis. 

Mean 
Solar 
Data. 

Right 
Ascension. 

Declination 
North. 

Right 
Aacension. 

Declination 
North. 

Right 
AscensioiL 

Declination 
SnUh, 

Right 

AscensioiL 

Declination 
South, 

h     m 

0        t 

h     m 

•        * 

h     xn 

e          V 

h     m 

e          * 

19  59 

+  659 

20    12 

+77  24 

20    12 

—  la  51 

20    17 

-57    3 

Jan. 

O.Z 

8 

12.  z6  +.03 

f9 

36.0  — X.4 

a 
11.04—  .46 

37-1 -a-9 

a 
26.96  +.04 

9$ 

28.9  —0.3 

s 
39.46  +.01 

•* 

35-8  +2.3 

IO.O 

12.21      .07 

34-5    1-4 

10.68      .27 

34-1    3.1 

27.01     .07 

29.1  0.2 

39.51     .08 

33-5    a-4 

20.0 

12.30     .XX 

33-1    x«4 

10.50—  .oB 

30.9    3.3 

27.10       .XX 

29.3  0.3 

39.62     .IS 

31.1    2.5 

1 

30.0 

12.43      .14 

31.8    x.s 

10.51+  .xx 

27.4    3.3 

27.23     .X4 

29.5 -O.X 

39.80     .11 

28.6      3.S 

JFeb. 

1 

9.0 

12.58     .17 

30.6     I.X 

10.72     .30 

24-3    3.a 

27.38     .17 

29.5      0.0 

40.04     .27 

26.1     a.s 

1 

18.9 

12.76  +.ao 

29.6  —0.9 

II. 10+  .47 

21.2  -2.9 

27.57  +•» 

29.4  +a8 

40.34  +-3a 

23.6  +3.4 

1 

28.9 

12.97     •^^ 

28.8    0.6 

11.66    .63 

18.4    2.6 

27.78       .83 

29.1    0.4 

40. 6S     .37 

21.3    2.3 

Mar. 

ZO.9 

I3-2Z     .24 

28.4  -0.3 

12.37     '76 

x6.i    3.1 

28.01       .24 

28.7    O.S 

41.07      .41 

19.0      3.x 

20.8 

13.46    .26 

28.3  +0.Z 

13.21     .87 

14.2    1.6 

28.27      .36 

28.0    0.7 

41-50     .44 

17.0      1.9 

30.8 

13-73     .as 

28.5    0.4 

14.14     .9S 

13.0    x«o 

28.54       .28 

27.2    0.9 

41.96     .47 

15.2     X.7 

1 

Apr. 

9.8 

14.02  +.29 

29.1  +0.8 

15. 1 3+1.00 

12.3  -0.3 

28.83  +-30 

26.3  +X.X 

42.45  +.49 

13.6 +1.4 

19.8 

14.31     .30 

30.1     x.x 

16.16    1.02 

12.3+0.3 

29-14     •31 

25.1     1.2 

42.95      -51 

12.3     x.x 

29.7 

14.61     .30 

31-4     M 

17.18    I.OO 

13.0    0.9 

29.45     .31 

23.8     Z.3 

43-47     -sa 

II.3    0.8 

May 

9.7 

14.91     .29 

329    x-7 

18.17     .9S 

14.2     x.s 

29.76     .3X 

22.5     x.4 

43.98     .sx 

10.6    0.5 

19.7 

15.20      .28 

34-7    »-9 

19.10     .88 

16.0    a.x 

30.06     .30 

21. 1     1.4 

44.49     .50 

10.3+0.2 

29.7 

15-47  +-27 

36.6  -l-a.o 

19-93+  -77 

18.3+2.5 

30.36  +.29 

19.7  +1-4 

44.98  +.47 

10.3  -0.3 

June 

8.6 

15-73     .a4 

38.7    2.1 

20.64     .64 

21.Z     2.9 

30.64     .27 

18.4     X.3 

45-43     -44 

10.7    O.S 

z8.6 

15.96       .31 

40.8    a.x 

21.21       .50 

24.1    3.a 

30.89     .24 

I7.I      X.2 

45-85     -39 

1 1.4    0.9 

28.6 

16.16       .18 

42.8    2.0 

21.64      .34 

27-5    3.4 

31.12       .31 

15.9     X.I 

46.21     .33 

12.4      x.3 

July 

8.5 

16.32       .14 

44.8    2.0 

21.90     .z8 

31.0    3.6 

31-30     -17 

14.9    0.9 

46.51     .27 

13.7       1.4 

18.5 

16.44  "^''^ 

46.8  -I-1.8 

21.99+  .01 

34.7  +3.6 

31.45  +.12 

14. 1  +0.8 

46.75  +.20 

15.3 -1.7 

28.3 

16.52     .OS 

48.5     1.7 

21.91-  .x6 

38.3    3.6 

31.55     .c8 

13.4     0.6 

46.91     .12 

17. 1     1.8 

Aug. 

7-5 

16.55  +.01 

50.1     x.s 

21.67     .32 

41.9    3.5 

31.61  +.03 

12.9    0.4 

46.99  +.04 

19.0     1.9 

17-4 

16.54  ~'*>3 

51.6     1.3 

21.27     .48 

45-3    3.3 

31.62  —.ox 

12.5     0.3 

46.99  -.04 

20.9     1.9 

27.4 

16.48     .07 

52.8      X.I 

20.72     .62 

48.5    3.1 

31.58     .05 

12.3 +0.1 

46.91       .XX 

22.9     X.9 

Sept. 

6.4 

16.39  "•" 

53-7+0.9 

20.03-  .74 

51.5+2.8 

31.51  -.09 

12.2     0.0 

46.76  -.18 

24-7  -x.7 

16.4 

16.27      .13 

54-4    0-6 

19.23      .85 

540    a-4 

31.40     .12 

12.3 -0.1 

46.55     .24 

26.4     x.s 

26.3 

16.13     .15 

54.9    0.4 

18.33      -94 

56.2    2.0 

31-27     -15 

12.4     0.2 

il6.29     .28 

27.8      x.3 

Oct. 

6.3 

15.97     .17 

55.2+0.1 

17.35    I.OI 

58.0    x.s 

31. II     .16 

12.6      0.2 

4599     -31 

28.9      0.9 

16.3 

15.80     .17 

55.2-0,1 

16.31    Z.04 

59.2     z.o 

30.95     .16 

12.9    0.3 

45.66     .33 

29.6    0.S 

26.2 

15.63  —.16 

55'0  -0-3 

15.25— X.06 

59.9  +0.4 

30.78  — .x6 

13.2  -0.3 

45-33  --32 

29.9  -o.x 

Nov. 

5-2 

15.48      .15 

54.6    0.6 

14.20    1.03 

60.0  —0.1 

30.63     .14 

13-5    0-3 

45.02     .30 

29.8  +0.3 

15.2 

15.34     .12 

53-9    0-8 

13-17      -99 

59.6    0.7 

30.49     .12 

13.8    0.3 

44-73     •a7 

29-3    0.7 

25.2 

15.23     .09 

53.1    0.9 

12.20     .92 

58.6     1.3 

30.38      .10 

14. 1    0.3 

44-47     -M 

28.3       I.X 

Dec. 

5-1 

15.15     .06 

52.1    x.z 

11.32      .82 

57.1     X.8 

30.30     .06 

14.5    0.3 

44.28     .X7 

27.0    x.s 

15.1 

15.10  --.03 

50.9  -1.3 

10.55-  -69 

55-1 -*3 

30.26  —.03 

14.8  —0.3 

44.14  -.10 

25.3  +1.8 

25.1 

15.09  +.01 

49.5    1.4 

9.92      .54 

52.6     2.7 

30.25  +.01 

15.1    0.3 

44.07  -.04 

23.4      2.x 

35-1 

15.12  +.05 

48.1  -1.5 

9.45-  -38 

49.7  -3.1 

30.28  +.04 

15.4  -0.3 

44.07  +.03 

21.2+2.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

yCygni. 

TT  Capricorni. 

e  Delphini. 

Groom  bri 

dge  324X. 

Mean 
Solar 
Date 

1 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

RiRht 
Ascension. 

Declination 
K,n-th. 

h      m 

e            r 

h      m 

e           * 

h      m 

• 

h      m 

• 

20    18 

+39  55 

20    21 

-18  32 

20    28 

+10  57 

20    30 

+  72    II 

_                            1 

Jan. 

O.I 

8 
35.44  -.04 

67.2  -3.6 

s 
32.38  +.03 

f9 

35.5  -f^.! 

8 
23.06  +.0X 

f9 

39.8  -X.5 

8 

22.54  --34 

n                      \ 

34.6  -3.8 

xo.o 

35-42  +01 

64.5      3.7 

32.43     .07 

35.4      O.X 

23.08    .04 

38.3     ».5 

22.27      .31 

31.6    3.0  1 

20.0 

35.46     .06 

61.7     3.8 

32.52     .xo 

35.2      0.3 

23.14    .07 

36.7     1.5 

22.12  -.08 

28.4    3.3  1 

30.0 

35-54     -JO 

58.9   3.7 

32.64    .14 

35.0      0.3 

23.23    .11 

35.2     1.4 

22.10  +.05 

25-1     3-3 

Feb. 

9.0 

35-67     .15 

56.2     3.6 

32.79     -17 

34.6      0.4 

23.36   .14 

33.8     x.3 

22.22      .19 

21.8     3.3 

18.9 

35.84  +.19 

53.7  -««3 

32.97  +.19 

341   +0.5 

23.51  +.J7 

32.6 -x.x 

22.47  +-3I 

X8.7  —3.0 

28.9 

36.05     .23 

51.6     X.9 

33.18     .33 

33.5      0.7 

23.70       .30 

31.7     0.8 

22.84      -43 

15-8   3.7  ! 

Mar. 

X0.9 

36.30     .27 

49.9     1.5 

33.41     -as 

32.8     0.8 

23.91       .33 

31.X     0.4 

23.32      .53 

13.3     «•« 

20.9 

36.58     .30 

48.6    x.o 

33.67     .37 

31.9     0.9 

24.15     .as 

30.8  — O.X 

23.90      .63 

XI.4     x.7 

30.8 

36.89     .33 

47-9  -0.4 

33.95     •a9 

30.9      X.I 

24.41     .37 

30.9  +0.3 

24.56     .69 

9.9     X.X 

Apr. 

9.8 

37.23  +.34 

47.8  +0.3 

34.24  +.30 

29.8+1.2 

24.68  +.38 

31.4+0.7 

25.27  +.73 

1 
9.1-0.5 

19.8 

37-57     -35 

48.3    0.7 

34.55     Oi 

28.6     1.3 

24.97     .30 

32.3     x.x 

26.02      .75 

9.0  +0.3 

29.7 

37-93     -35 

49.3    1.4 

34-87     .33 

27.3     1.3 

25.27     .30 

33.5     x.4 

26.78      .75 

9.4    0.8 

May 

9-7 

38.28     .35 

50.8     X.8 

35.19     .33 

25-9     1-3 

25.58     .30 

35.1     x.7 

27-53      .73 

X0.5     1.4 

19.7 

38.62     .33 

52.9      3.3 

35-5°     -3' 

24.6     X.3 

25.88     .39 

36.9    1.9 

28.24      -^ 

X2.2     1.9 

29.7 

38.94  +-3I 

55.3  +«.6 

35.81  +.30 

23.4+1.2 

26.17  +«a8 

38.9 +3.  X 

28.90  +.63 

14.4  +8.4 

June 

8.6 

39.24      .28 

58.1      3.9 

36.10     .38 

22.2     X.I 

26.44     -36 

41. X    3.3 

29.48      .54 

17.  X     t.8 

18.6 

39.50     .14 

6I.I      3.1 

36.37     -as 

21. 1      X.O 

26.69     .34 

43-4    a-3 

29-97     -44 

20.  T     3.3 

28.6 

39.72     .ao 

64.2      3.3 

36.61     .33 

20.2     0.8 

26.91       .30 

45.6    3.3 

30.36     .33 

23.4     3.4 

July 

8.6 

39.90     .15 

67.5      3.3 

36.81     .18 

19.5   0.7 

27.10       .16 

47.9    3.3 

30.63       .33 

26.9     3.6 

18.5 

40.02  +.10 

70.8  +3.3 

36.97  +.U 

18.9+0.5 

27.24  +.X3 

50.x +3.  X 

30.79  +.10 

30.6  +3.7 

28.5 

40.09  +.04 

74.0    3.a 

37.08      .09 

X8.5   0.3 

27.34       .08 

52.x    3.0 

30.83  — .oa 

34-3    3.7 

Aug. 

7-5 

40.11  —.01 

77.1     3.0 

37.15  +.04 

18.3 +ai 

27.40  +.03 

54.0     x.8 

30.74     -M 

38.0    3.6 

17-4 

40.07     .06 

80.0     3.8 

37.17     .00 

18.3    0.0 

27.41  —.01 

55.7     «.6 

30.54      .36 

41-5    S.4 

27.4 

39.98     .11 

82.7      3.S 

37-15  --05 

18.4— 0.1 

27.38    .05 

57.2     1.4 

30.22      .37 

44-8    3.S 

Sept. 

6.4 

« 
39.85  -.15 

85.0+3.3 

37.08  -.09 

18.6  — a2 

27.31  --09 

58.4  +X.X 

29.81  —.46 

47-9 +3.«  ^ 

16.4 

39.68     .19 

87.0     1.8 

36.97       .13 

18.9    0.3 

27.20       .12 

59.4   0.9 

29.30   .55 

50.7    3.5 

26.3 

39.48       .32 

88.6    X.4 

36.84    .14 

19.2    0.4 

27.07       .14 

60. 1     0.6 

28.71    .^ 

53.1    3.X 

Oct. 

6.3 

39-25     .83 

89.8     I.O 

36.68     .x6 

19.6    0.4 

26.92     .x6 

60.6    a3 

28.06    .67 

55-0    t.7 

16.3 

39.02    .34 

90.5  +0.5 

36.52     .X7 

20.0    0.4 

26.76     .x6 

60.8 +O.X 

27.37   .70 

56.4    «•« 

26.2 

38.77  -.34 

90.8    0.0 

36.35  --•»6 

20.4  —0.3 

26.59  -,x6 

60.7  —0.3 

26,65  -.73 

57-3 +0.6 

Nov. 

5-2 

38.53   .« 

90.6  —as 

36.19     .>5 

20.7    0.3 

26.43      .15 

60.4    a4 

25.93   .71 

57.7 +0.1' 

15.2 

38.31     .ai 

89.9    0.9 

36.05     .13 

20.9    0.2 

26.29     .14 

59-8    0.7 

25.22    .69 

57-5-0.3 

25.2 

38.11     .x8 

88.7    1.4 

35-93     •><> 

21. 1    a3 

26.16      .IX 

59-0    0.9 

2455      .fi4 

1    56.7    1.1 

Dec 

5.1 

37-94     .15 

87.1     x.8 

3584     .07 

21.3  -0.1 

26.06     .08 

58.0    x.x 

23-93     .58 

55-3    X.6 

15.1 

37.81  -.11 

85.1  —3.3 

35-79  --03 

21.4    0.0 

25.99  -.05 

56.7  -1.3 

23.39  -.50 

53-4  -3.1 

25.1 

3772      07 

82.8     3.5 

35-77     -00 

21.4    0.0 

25.96  —.02 

55-3    X.5 

22.94     -40 

51.0     3.6 

35-1 

37.68  -.02 

80.2  -2.7 

35-79  +-04 

21.3    0.0 

25.96  +.02 

53-8  -1.5 

22.59  -.39 

48.2  —3.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

a  Cygni. 

^Aqu 

arii. 

12  Year  Cat.  1879. 

v  Cygni 

Mean 

Solar 
Date. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
South. 

Right 
Aacensioa 

Declination 
North. 

Right 
Aicension. 

Declination 
North. 

1 

1 

h     m 

e           * 

h      m 

e          t 

h     m 

e           • 

.  h     m 

e           t 

■' 

20    37 

+44  54 

20   47 

—    9    21 

20   52 

+  80     10 

20   53 

+  40     46 

Jan. 

O.I 

8 

58.35  -'07 

79.x  -2.6 

s 
12.38     .00 

44-2  -a4 

• 
'  2.8x-  .80 

39.8  -2.6 

s 
23.70  —.08 

99 

51.9  -a.4 

IO.I 

58.30  -.oa 

76.4     3.8 

12.40  +.04 

44.6    0.4 

2.13      -57 

37-1    2.9 

23.64  -.03 

49.4    a.« 

1 

20.0 

58.30  +.03 

73-5    «-9 

12.45     .07 

44.9    0.3 

1.67      .34 

34- 1    3.1 

23.64  +.02 

• 

46.7    3.7 

30.0 

58.35     •<* 

70.6    3.9 

12.54     .xo 

45.2    0.2 

1.44—  .xo 

30.9    3.3 

23.67     .06 

44-0    a.7 

Feb. 

9«o 

58.46     .X3 

67.8     3.8 

12.66     .X3 

45-3 -O.X 

X.46+  .X4 

27.6    3.3 

23.76       .IX 

41.3     3.6 

19.0 

58.61  +.x8 

65.1-3.5 

12.80  +.x6 

45-3 +O.X 

1.72+  .38 

24.4  -3.x 

23.89  +.X5 

38.7  -3.4 

28.9 

58.81       .33 

62.7     2.2 

12.98       .30 

45-1    0.3 

2.22      .6x 

21.4     3.8 

24.06     .20 

36.4      3.X 

Mar. 

10.9 

59.05     .a6 

60.7     X.7 

13.18       .32 

44.7    as 

2.94      .8z 

18.8     3.5 

24.28     .24 

34-5    1.7 

20.9 

59.33     -30 

59.2     1.2 

13-41      -24 

44.1    0.7 

3.85     .99 

16.5      3.0 

24.53    :«7 

33.1     i.a 

1 

30.8 

59-65     '33 

58.3     0.7 

13.66       .36 

43.3    0.9 

4-92    X.X3 

14.8      Z.5 

24.82    .30 

32.x    0.7 

Apr. 

9.8 

59-99  +-35 

57.9-0.1 

13-93  +-a8 

42-3 +!.» 

6.IO+1.22 

13.6—0.9 

25.14  +.33 

31.7 -0.1 

19.8 

60.36     .37 

58.1  +0.5 

14.22     .30 

41.0    1.3 

7.36    1.28 

13.0-0.3 

25.48    .35 

31.8+0.4 

29.8 

60.73      .38 

58.9       Z.I 

M-53     .31 

39.6     X.4 

8.66  X.39 

I3.i+a4 

25.84    .36 

32.5     I.O 

May 

9.7 

61. 1 1      .37 

60.3     1.6 

14.84     .31 

38.1     X.5 

9.95   X.37 

13.8     z.o 

26.20    .36 

33.8     1.5 

1 

19.7 

61.48      .36 

62.1      8.x 

15-15    .31 

36.5     1-6 

11.20     Z.30 

15.I     x.6 

26.56    .35 

35.6    2.0 

29.7 

61.83  +-34 

64.4  +3.5 

15.45  +.30 

34.9  +1.6 

X2.35+1.IO 

16.9  +3.X 

26.9X  +.34 

.  37-8  +3.4 

June 

8.6 

62.16      .31 

67.1      3.8 

15.74     -a8 

33-3    i-« 

13.39  .96 

19.2     3.5 

27.24    .31 

40.3    3.7 

1 

18.6 

62.45      •»7 

70.1     3.1 

16.01     .36 

31.8    1.5 

14.27    .80 

22.0    3.9 

27.53     .a8 

43-2    3.0 

1 

28.6 

62.70      .32 

73-3     3-3 

16.26     .23 

30.3    1.4 

.14.99    .63 

25.1     3.a 

27-79     .a4 

46.3    3.3 

July 

8.6 

62.90     .17 

76.7     3-4 

16.47     .X9 

29.0      Z.2 

15-51    .4a 

28.4    3.5 

28.01     .19 

49-5    3-3 

18.5 

63.05  +.13 

80. 1  +3.4 

16.65  +.X5 

27-8 +I.X 

15.83+  .33 

32.0  +3.6 

28.17  +.14 

52.8  +3.3 

1 
1 

28.5 

63.15     .06 

83.5     3.4 

16.78      .XI 

26.8      0.9 

15.94+   .01 

35-6    3.7 

28.29     *°9 

56.1    3.3 

Aug. 

7-5 

63.18  +.01 

86.8.   3-3 

16.87     .06 

26.0      0.7 

15.84—  .30 

39-3    3-7 

28.35  +.03 

59-3    3.x 

17-5 

63.16  —.05 

89.9    3.0 

16.91  +.02 

25-4    o-S 

15-54      -40 

42.9    3.6 

28.36  —.02 

62.4    3.0 

27.4 

63.08     .zo 

92.8     3.8 

16.90  —.02 

25.0    0.3 

15.04    .59 

46.5    3.4 

28.31      .07 

653    «.7 

Sept. 

6.4 

62.95  -.15 

95-5  +«-5 

16.86  -.06 

24.8  +0.2 

14.35-  .77 

49.8  +3.2 

28.21  -.12 

67.9  +2.4 

, 

16.4 

62.78     .19 

97.8    3.1 

16.78     .10 

24.7    0.0 

13-50    .9a 

52.8  *  2.9 

28.08     .x6 

70.1       2.x 

1 

26.3 

62.57       .22 

99.7    1.7 

16.66       .12 

24.8  — O.X 

12.49   Z.06 

'   55-5    a-5 

27.90     .19 

72.1       1.7 

Oct. 

6.3 

62.34       -^ 

101.2    X.3 

16.53       .14 

24.9    0.2 

11.36    X.X7 

57.8    2.1 

27.70       .2t 

73-6    1.3 

1 

16.3 

62.08       .36 

X02.2    0.8 

16.38      .15 

25.2  0.3 

10.14    X.36 

59.7    1.6 

27.48    .23r 

74.7    0.9 

26.3 

61.82   -.26 

102.7  +0.3 

16.22  -.15 

25.5-0.4 

8.85— X. 30 

61.0 +Z. I 

27.24  -.23 

75-3 -K).4 

Nov. 

5-2 

61.56      .23 

102.8  —0.2 

16.07      .15 

25.9  0.4 

7-52  1.3a 

61.8+0.5 

27.01     .23 

75-5  -o-x 

15.2 

61.31       .24 

102.3    0.7 

15-93     .13 

26.3    0.4 

6.18    1.30 

62.1     0.0 

26.78       .22 

75.2    0.6 

25.2 

61.08       .22 

101.4    1.2 

15.80      .IZ 

26.8  to.5 

4.88    1.25 

61.7  -0.6 

26.57       .20 

74.4    1.0 

Dec. 

5-2 

60.88       .19 

100.Q    x.7 

15.71     .08 

27-3  0.5 

3.66    x.z6 

60.8       Z.2 

26.39     .X7 

73-1    z.5 

I5.I 

60.71    -.15 

98.1  —2.1 

15.64  -.05 

27.7  -0.5 

2.54-1.04 

59-3  -1-8 

26.23  -.14 

71.5  -X.9 

25.1 

60.58      .ZO 

95.8    2.4 

15.60  -.02 

28.2     O.S 

1.56     .88 

57-3    a.3 

26.11       .10 

69.4      2.2 

351 

60.50   -.06 

93-3  -2.7 

15.60  +.01 

28.6  -0.4 

0.76—  .70 

54.8  -2.7 

26.03  ~.o6 

67.0  —2.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

p 

6V  Cygnl 

CCygni. 

a  Cephei. 

I  Pegasi.               1 

Mean 
Solar 
Data. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascensioa 

Declination 

North. 

h     m 
21       2 

0         • 

+38  IS 

h     m 
21       8 

e          f 
+  29    48 

b     m 
21    16 

e          t 
+  62        9 

h     m 
21    17 

e 

+  19   22 

Jan. 

O.I 

8 
2Z.49  —.06 

99 

19.7  -a-a 

s 
37.82  —.06 

54.2  -3.0 

i 
8.35  -'M 

99 

42.6  —3.4 

s 
24-73  -.05 

27.6-1.6  ' 

XO.I 

21.45  -.oa 

17-4    a-4 

37.78  -.oa 

52.1      3.3 

8.14     .17 

40.0     3.7 

24.70  -.01 

25.9     X.7 

20. 0 

21.45  -»-.ot 

14.9    3.5 

37.78  +.03 

49.8      3.3 

8.01     .10 

37.0     3.0 

24.70  +.03 

24.1     1.8 

30.0 

21.49     .06 

12.4    a.5 

37.81       .05 

47-5    a-3 

7-95  --oa 

33-9    3.1 

24.74       .05 

22.3     X.8 

Feb. 

9.0 

21.57     '" 

9.9     3.4 

37.88     .09 

45-3    a.a 

7.97  +.06 

30.8    3.x 

24.81       .09 

20.6     Z.7 

19.0 

21.70  +.15 

7-5  -aa 

37-99  +-X3 

43.2  -3.0 

8.08  +.15 

27.6  —3.0 

24.91  +.13 

19.0  -1.5 

28.9 

21.87     .19 

5.4      3.0 

38.14     .17 

4^-3    1-7 

8.26     .33 

24.7    3.8 

25.05     .z6 

17-7     i.a 

Mar. 

10.9 

22.08      .33 

3.6    X.6 

38.33       .30 

39-8    1.3 

8.53     -30 

22.1    3.4 

25.22     .zg 

16.6    0.9 

20.9 

22.33     '^7 

2.3     I.I 

38.55      M 

38.6    o.g 

8.86    .37 

19.9      3.0 

25.43      .88 

15.9    0,5 

30.9 

22.62     .30 

1.4  -0.6 

38.80     .37 

37.9  -0.4 

9.26     .43 

18.2     x.4 

25.66     .85 

15.6  -O.X 

Apr. 

9.8 

22.93  +-33 

I.I     0.0 

39.08  +.39 

37-7+0.1 

9-72  +.47 

17.0  -0.8 

25.92  +.87 

15-7  +0.3 

19.8 

23.27     .35 

1.3+0.5 

39-39     -31 

38.0    0.5 

10.21     .51 

16.5  ~0.3 

26.20      .89 

16.2    0.8 

29.8 

23.63     .36 

2.1      X.O 

39-71     •3a 

38.8    1.0 

10.73     .53 

16.5 +a4 

26.50    .31 

17.2     1.3  i 

May 

9-7 

23.99     -36 

3-4    M 

40.04     .33 

40.1     x.s 

X1.27     .53 

17.2    1.0 

26.81    .31 

18.6    1.5 

19.7 

24.35     .36 

5.2      3.0 

40.37     -33 

41.8    x.9 

11.80     .53 

18.5     x.6 

27.13     -Sx 

20.3     Z.8 

29.7 

24.71  +.34 

7-4  +a'4 

40.69  +.33 

43.9 +a.a 

12.31  +.50 

20.4  +3.1 

27.44  +.31 

22.3  +3.X 

Jane 

8.7 

25.04      .3a 

lo.o    3.7 

41.00    .30 

46.3    a-S 

12.79    .46 

22.7    3.5 

2775    -ag 

24.6    8.4 

18.6 

2535     -29 

12.9    3.0 

41.29    .37 

49.0    3.7 

13.22     .41 

25.5    a.9 

28.03     '^ 

27.0    3.5 

28.6 

25.62     .as 

16.0    3.3 

41-55     •a4 

51.8     3.9 

13-60    .35 

28.6    3.3 

28.29     .34 

29.6     8.6 

July 

8.6 

25.86     .31 

19.2    3.3 

41.78       .30 

54-8    3.0 

13.91     .38 

31-9    3.5 

28.51      .81 

32.2     3.6 

x8.6 

26.04  +.16 

22.6  +3.3 

41.96  +.x6 

57-7  +3.0 

14.15  +.30 

35-5  +3.6 

28.70  +.17 

34.8  +8.6 

28.5 

26.18     .11 

25-9    3.3 

42.09     .11 

60.7    3.9 

14-31     -la 

39-2    3.7 

28.85      •X8 

37-3    a.5 

Aug. 

7-5 

26.26  +.06 

29.1    s.a 

42.18     .06 

63.5    3.8 

14.39  +.04 

42.9    3.7 

28.95      .06 

39.7    a.s 

17-5 

26.29     '^ 

32.2    3.0 

42.22  +.01 

66.2    3.6 

14.39  -,04 

46.5    3.6 

29.00  +.09 

42.0      8.X 

27.4 

26.27  ""'^^S 

35«»    a-S 

42.21  -.03 

68.7    3.4 

14.31       .13 

• 

50.0    3.4 

29.0  Z  —.01 

44.0      1.9 

Sept. 

6.4 

26.20  —.09 

37.8+3.5 

42.15  —.07 

71.0+3,1 

14. 15 -.19 

53-3 +3.a 

28.98  -.09 

45.8+1.7 

16.4 

26.09      .13 

46.1     3.  a 

42.06     .XX 

72.9    1.8 

13.92   .35 

56.4     3.9 

28.91       .09 

47.3      1.4 

26.4 

25.95     .x6 

42.1     1.8 

41.93     .14 

74.6     1.5 

13.64    .31 

59.1    t.5 

28.81       .18 

48.6     X.X 

1 

Oct. 

6.3 

25.77      -19 

43-7    1.4 

41.77     .17 

75.8     I.I 

13-31     -35 

61.4     3.x 

28.68       .14 

49-5    o-«  I 

16.3 

25.57      •» 

44.9     I.O 

41.60     .18 

76.8     0.7 

12.93     '39 

63.2    x.6 

28.53       .15 

50.2    0.5 

, 

26.3 

25.37  -ai 

45-7 +0-5 

41. 41  —.19 

77-3+0.3 

12.53  --41 

64.6  +1.1 

28.37  -.16 

50.5  +0.3 

Nov. 

5-3 

25.16     .ai 

46.0+0.1 

41.22     .19 

77.4 -o.x 

12. II      .4a 

65.5  +a6 

28.21      .x6 

50.5  -0.3 

15-2 

24.95     .ao 

45.8  -0.4 

41.04     .x8 

77.1    0.3 

11.69      .41 

65.8    0.0 

28.05     .15 

50.2    0.5 

25.2 

24.76     .18 

45.2    0.8 

40.87     .x6 

76.4    0.9 

11.28      .40 

65.5  -0.6 

27.90     .14 

49-5    0-8 

Dec. 

5-a 

24.59     .x6 

44.1     x.s 

40.72     .14 

75-4    »-3 

10.90      .37 

64.6    1.3 

27.77       .13 

48.6     I.X    j 

15.1 

24-45  -•J3 

42.6—1.7 

40.60  —.11 

73.9 -x.6 

10.54  -.33 

63.2—1.7 

27.67  -.09 

47-4 -1-3 

25.1 

24.34     .09 

40.8     a.o 

40.50     .08 

72.2     x.9 

10.24     .a8 

61.2    3.3 

27.59       .07 

45-9    «-5 

35-1 

24.27  —.06 

—               a 

38.6-3.3 

40.44  -.05 

70.2  -3.1 

9.99  -.83 

58.8  -3.6 

27.54  -•04 

44.3 -x.7 

1 
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APPARENT  PLACES  FOR  THE  UPVKR  TRANSIT  AT  WASHINGTON. 

1 

^Aqnaril 

)9Cephei. 

f  Aquarii. 

e  Pegasi. 

Mean 

Solar 
Data. 

Right 
Ascension. 

Declination 

Right 
Atcensioa. 

Declination 

Right 
Ascension. 

Declination 

Right 
Ascensi<»L 

Declination 

North, 

h      m 

0        f 

h      m 

• 

h      m 

0            t 

h      xn 

• 

21    26 

—    60 

21    27 

+70    6 

21    32 

-  8  18 

21    39 

+  9  24 

Jan. 

O.I 

8 

14.64  —.03 

WW 

54.3  -0.6 

8 
18.63  —•40 

ir 

79-3  -«.3 

8 
22.69  -.03 

24.7  -t).5 

8 

13.59  -.OS 

48.7  -x.a 

ZO.I 

14.63     .00 

54.9    0.S 

18.28       .30 

76.8    a.  7 

22.68       .00 

25.1     0.4 

13.56  -.oa 

47.5    i.a 

20. 1 

14.64  +.03 

55-4    0-4 

z8.02     .ao 

73-9    3.0 

22.69  -h.os 

25-4     0-3 

13-56  +.OX 

46.2    x.a 

30.0 

14.69     .06 

55-7    0.3 

17.87  -.09 

70.8    3.  a 

22.73     .OS 

25.6  -o.a 

13.58     .04 

45.0    x.a 

Feb. 

9.0 

14.76     .09 

56.0  — o.a 

17.84  +.oa 

67.6    3.a 

22.80     .09 

25.7    0.0 

13.63     ,07 

43.8    i.x 

X9.0 

14.87  +.ia 

56. 1    0.0 

17.92  +.14 

64.4  -3.x 

22.90  -f.xa 

25.740.1 

13.72  -f.xo 

48.8  —0.9 

28.9 

15.01     .15 

56.0  -H>.a 

18.11     .as 

61.4    a.9 

23-03     .15 

25.5     0.3 

13.84     .X3 

42.0    0.7 

Mar. 

10.9 

15.17     •»» 

55-7    0-4 

18.42     .36 

58.5    a.6 

23.19     .x8 

25.0     0.6 

13-99     -16 

41-5    0.4 

20.9 

1537     •« 

55.2    0.7 

18.84     .46 

56.1    a.a 

23.38     .ao 

24.3     0.8 

14.17     .X9 

41.2 -0.1 

30.9 

15-59    -as 

54.4    0.9 

19-34     -54 

54-1     x.7 

23.60     .as 

23.5     x.o 

14.38     .sa 

41.3+0.8 

Apr. 

9.8 

15.84  -I-.S6 

53-4  +!•» 

19.92  +.61 

52.7 -x.i 

23.85  +.96 

22.4 +x. a 

14.62  +.as 

41.7  4o.6 

Z9.8 

16. 1 1     .a8 

52.1    1.3 

20.56     .66 

51.9-0.5 

24.11     .a8 

21.Z     X.4 

14.88     .37 

42.5     x.o 

29.8 

16.40     .30 

50.7    1-5 

21.24     '^ 

51,6 +O.X 

24.40     .30 

X9.6    1.6 

15-17     •« 

43-6    X.3 

May 

9.8 

16.70     .31 

49.  Z     X.7 

21.94     .70 

52.0    0.7 

24.70     .31 

17.9     x.7 

15.47     .30 

45.  z    X.6 

19.7 

17.OX     .31 

47.4     1.8 

22.64     .68 

53.0    1.3 

25.02     .3x 

16.2     x.8 

15.78     .3x 

46.8     x.8 

29.7 

17.32  +.31 

45-5  +«-8 

23.31  +.6s 

54.6  +1.8 

25-33  +-31 

14.4  +1.8 

16.09  +.9X 

48.7  +a.o 

June 

8.7 

I7«63     '¥> 

43.7    x-8 

23.94     .60 

56.7    a.3 

25.64     .30 

12.6     x.8 

16.39     -30 

50.8    t.z 

z8.6 

17.92     .28 

41.9     X.8 

24.52     .34 

59,3    a.8 

25.93     .a8 

10.9     x.7 

16.68      .88 

53.0    a.9 

28.6 

18.18     .as 

40.2     1.7 

25.01      .46 

62.3    3.x 

26.20      .26 

9.2     1.6 

16.95     .96 

55-3    «.3 

Jnly 

8.6 

18.42     .28 

38.6    x.s 

25-43     .37 

65.6    3.4 

26.45     .as 

7-7     «-4 

17.20      .83 

57.5    «•« 

z8.6 

18.62  +.18 

37-2  +1.4 

25.74  +.a6 

69.1  +3.6 

26.66  +.19 

6.3  +X.3 

17.40  +.X9 

59.7  +«.i 

28.5 

18.79     .14 

35«9    i-a 

25.96     .x6 

72.8     3.7 

26.83     .IS 

5.2     x.x 

17-57     -'S 

61.8      8.0 

Ang. 

7-5 

18.91       .ID 

34.8    1.0 

26.06  +.0S 

76.5    3.7 

26.96       .IX 

4.2    0.8 

17.70       .10 

63.7      1,9 

17-5 

18.99     .03 

34.0    0.7 

26.06  -.06 

80.3     3.7 

27.04     .06 

3.5    0.6 

17.78    .06 

655     x-7 

273 

19.02  +.01 

33-3    0*5 

25.95     .16 

83.9    3.6 

27.08  +.oa 

3.0    0.4 

17.82  +.oa 

67.0     x.4 

Sept. 

6.5 

19.OZ  -.03 

32.9  40.3 

25-74  --as 

87.4  +3.4 

27.08  — .oa 

2.7  +0.2 

17.81  -.03 

68.4  +x.a 

16.4 

18.96     .07 

32.6  -h).i 

25-44      -34 

90.7    3.x 

27.03     .06 

2.5      0.0 

17.77  .06 

69.5    x.o 

26.4 

18.88      .10 

32.6    0.0 

25.05      .4a 

93.6    a.8 

26.95     .09 

2.6  — O.X 

17.69    .09 

70.3    0.7 

Oct. 

6.3 

18.77     •" 

32.6  -0.1 

24.60      .49 

96.2    a.4 

26.85     .xa 

2.7    0.3 

17.59     .xa 

70.9    O.S 

Z6.3 

18.63     .14 

32.8    0.3 

24.08      .S4 

98.4     X.9 

26.72     .13 

3.0    0.3 

17.46     .X3 

71.2  -h).a 

26.3 

18.49  —.14 

33-2 -0-4 

23.52  -.58 

100.1  -fi.4 

26.58  -.14 

3-4  -0-4 

17.32  -.14 

71.4    0.0 

Nov. 

5-3 

18.35     .14 

33.6    0.4 

22.92      .60 

IOI.2     0.9 

26.43     .14 

3-9    0-5 

17.18     .14 

71.3-0.2 

X5.2 

18.21      .13 

34-0    0-5 

22.32      .60 

101.8 -|-a3 

26.29     .13 

4.4    O.S 

17.04     .X4 

70.9    0.4 

25.2 

18.08     .12 

34-6    0-3 

21.72      .39 

101.8-0.3 

26.17     -la 

4.9    0.5 

16.91      .X3 

70.4    0.6 

Dec. 

5-2 

17.97      ,X0 

35.1    0.6 

21.15      .36 

101.2    0.9 

26.05     .xo 

5.4     0-5 

16.79      .IX 

69.6    0.8 

15.2 

17.88  -.08 

35.7  -^.6 

20.61  —.51 

100.0  -1.5 

25.96  —.08 

6.0  -0.5 

16.69  —.09 

1 
68.7  —x.o 

25.1 

17.82    .05 

36.3    0.6 

20.13      .44 

98.3     2.0 

25.90     .03 

6.5    0.5 

16.61      .07 

67.6    x.x 

35.1 

17.78  -.oa 

36.9  -0.6 

19-73  --37 

95. 1  -2.5 

25.86  -.oa 

7.0—0.5 

16.55  —.04 

66.4 -X.2     I 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

iiCephei. 

^Capricomi. 

79  Draconis. 

1 
a  Aqnarii. 

Mean 
Solar 
Date. 

RiRht 
Atcension. 

Declination 
North. 

RiRht 
Ascension. 

Declination 
South, 

Right 
Ascension. 

Declination 
North, 

RiRht 
AscensiozL 

Declination 
South. 

h     m 

e          t 

h      m 

e          > 

h      m 

e          t 

h     m 

•       '  i 

21    40 

+  70    50 

21  47 

14    I 

21    51 

+73  13 

22      0 

—    0   48 

Jan. 

0.x 

8 
24.00  -.44 

65.4— a.  X 

8 
47.61   —.04 

38.2  -o.a 

s 
33-13  --53 

99 

47.8  -a.o 

s 
36.00  —.06 

99 

34-3 -0-8 

ZO.I 

23.60       .35 

63.1    a.5 

47.58  -.oa 

38.3  -O.X 

32.65      .44 

45-6    2.4 

35.96  -.03 

35-1    0-7 

20.I 

23-30     'M 

60.4     9.8 

47.57  +.01 

38.3+0.1 

32.26     .32 

43.0    2.8 

35-94     -00 

35-8    0-7 

30.0 

23.11      .13 

57-4    S.I 

47.60     .04 

38.2      0.2 

32.00     .20 

40.0    3.x 

35-95  +•« 

36.4    a6 

Feb. 

9.0 

23.04  — .oa 

54-2    3.a 

47.66     .07 

37-9    0.3 

31.86  —.07 

36.9    3.2 

35-99     -05 

36.9    0.4 

Z9.O 

23.08  +.10 

5X.0  -3.a 

47.75  +.XO 

37-5  +0.5 

31.86  +.07 

33-7  -3.a 

36.06  +.08 

37-3  -^3 

Mar. 

I.O 

23.25      .83 

47.9    3.0 

47.87    .13 

36.9    0.7 

32. OX     .ax 

30.6    3.1 

36.  x6     .XX 

37-5  -«•> 

- 

XO.9 

2353     -34 

45.0    a.7 

48.01      .x6 

36.1    0.9 

32.29     .35 

27.6    2.8 

36.29     .X5 

37-4  +©•« 

20.9 

23.93      -45 

42.4    a.3 

48.X9     .X9 

35.1      I.X 

32.70     .47 

24*9    a-4 

36.45     .x8 

37-1    0-4 

30.9 

24.42      .54 

40.3     X.8 

48.40     .aa 

33.9     1-3 

3323     .58 

22.7    a.o 

36.65     .ax 

36-5    0.7 

Apr. 

9.9 

25.00  +.61 

38.7  -"».3 

48.64  +.25 

32.5+1-5 

33.86  +.67 

21.0  —1.5 

36.87  +.34 

35-7  +>-o 

X9.8 

25.65      .67 

37-7    0-7 

48.91     .a8 

31.0     X.6 

34-57     -74 

19.8    0.9 

37.12     .a6 

34.6      X.3 

29.8 

26.35     -71 

37.3  -0.1 

49.20     .30 

29-3     1-7 

35-34     -79 

19.2  —0.3 

37-40     .a8 

33-2     1-5 

May 

9.8 

27.07     .7a 

37.5  +0.5 

49.50     .3x 

27.6     x.8 

36.15     .8x 

19.2  +0.3 

37.69     .30 

31.6    1.7 

19.7 

27.79     .73 

38.4       X.I 

49.82     .3a 

25.8     Z.8 

36.96     .81 

19.9    0.9 

38.00     .31 

29.9    x.8  1 

29.7 

28.50  +,69 

39.8  +1.7 

50.14  +.32 

24.0 +1.8 

37-76  +.78 

21. 1  +X.5 

38.31  +.31 

28.0  +1.9 

June 

8.7 

29.17      -64 

41.8     2.3 

50.45     -31 

22.3     1.7 

38.52      .73 

22.9    a.o 

38.62     .30 

26.0    3.0 

18.7 

29.78      .58 

44.2    a.  6 

50.76     .30 

20.7     1.6 

39-23     .67 

25.2    a.5 

38.92     .29 

24.0    3.0 

28.6 

30.33      .50 

47.1    3.0 

51.05     .28 

19.2      X.4 

39.86     .58 

27.9    3.9 

39.20     .27 

22.0    X.9 

July 

8.6 

30.78      .41 

50-^    3-3 

51-31     .25 

17.8      1.2 

40.39     -48 

31.0    3.2 

39.46     .34 

20.2     1.8 

18.6 

3X.I4  +.31 

53.7  +3.5 

51.54  +.2X 

16.7  4x.o 

40.82  +.37 

34-4  +3.5 

39.69  +.3X 

18.4  +X.7  1 

28.6 

3X.4O       .20 

57-4    3-7 

51-73     -17 

15.8     0.8 

41.14     .25 

38.0    3.7 

39.89       .17 

16.8    Z.5 

Aug. 

7-5 

31.55   +.09 

61. 1    3.8 

51.87     .xa 

15.2     0.5 

41-33     .13 

41.7    3-8 

40.03     .13 

15-4     «-3 

17-5 

31.59  — .oa 

64.9   3.7 

51.97     .08 

14.8     0.3 

41.40  +.01 

45-5    3.8 

40.13     .09 

1     14.2     x.x 

275 

3I-5X     -JS 

68.6    3.6 

52.03  +.03 

14.6  +0.1 

41.35  -.11 

49-2    3.7 

40.20  +.04 

X3.2     0.9 

Sept. 

6.4 

31.34  -.as 

72.2  +3.5 

52.04  —.ox 

14.6— 0.1 

41.18  —.23 

52.9  +3.6 

40.22     .00 

1 

X2.4+0.7 

16.4 

31.06     .3a 

75.6    3.2 

52.01     .05 

14.8     0.3 

40.90     .33 

56-4    3.3 

40.20  —.04 

XI.8    0.5  , 

26.4 

30.70     .40 

78.6    a.9 

51.94     .08 

15. 1     0.4 

40.51      -43 

59.6    3.0 

40.14     .07 

II. 5    0.3 

Oct. 

6.4 

30.25     .48 

81.4    2.5 

51.84        .XX 

15.6     0.5 

40.03      .53 

62.5    a.7 

40.06       .10 

'     II. 3+0.1 

16.3 

29.74      -54 

83.7    a.i 

51.72     .13 

16. 1     0.6 

39-47     -59 

65.0    a.3 

39-95     •" 

xi.4-0.1 

26.3 

29.18  —.58 

85.6  +1.6 

51-59  --M 

16.6  -0.6 

38.85  -.65 

67.0  +X.8 

39.82  -.X3 

XI.6  -0.3 

Nov. 

5-3 

28.59     .61 

86.9     z.x 

51.45     -M 

17.2     0.5 

38.18      .68 

68.6    X.3 

39.69     .13 

11.9    0.4 

15-3 

27.97      .61 

87.7  +0.5 

51.31     .14 

17.8     0.5 

37.48    .70 

69.6    0.7 

39-56     .X3 

12.3    0.5 

25.2 

27.35      .61 

87.9— O.X 

51-17     -n 

18.3     0.5 

36.77    .70 

70.0  +0.X 

39-43     •" 

12.8    0.6 

Dec. 

5-2 

26.75      .58 

87.5  0.7 

5X.O5       .XI 

18.8     0.4 

36.07      .68 

69.8  —as 

39.31     .11 

13-5    0.7 

15.2 

26.18  -.54 

86.5  —1.3 

50.95  -.09 

19.2  —0.3 

35.40  -.64 

69.0  — x.x 

39.21  -.09 

X4.2-0.7 

25.1 

25.67      .48 

85.0     1.8 

50.87     .06 

19.5    o.a 

34-79    .58 

67.6     x.6 

39.13     .07 

X4.9    0.8 

35-1 

25.22  -.41 

82.9  -a.3 

50.82  -.04 

19.7  —0.2 

34-25  --sa 

.     65.7 -3.3 

39.07  -.05 

15.7  -0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

0  Gruis. 

0Aqu 

arii. 

IT  Aquarii. 

! 

n  Aquarii.             | 

M«an 

Solar 
Dat«. 

Rixht 
Atcension. 

h      m 

Declination 
SinUA. 

RUht 
Aacentioa 

Oecltnation 
SamiJk, 

RiRht 
Ascension. 

1 
Decliaation 

RiRht 
Ascension. 

Declination 

1 

e            r 

h     m 

0 

h     m 

e          * 

h      m 

e          *  ' 

22       I 

-47  26 

22    IX 

-  8  16 

22    20 

+     0    51 

22    30 

-    0    37 

Jan. 

ax 

8 
52.24   -.11 

ft 
67.4  +1.3 

s 
30.56  -.06 

99 

68.7-0.5 

i 
7.46  -.07 

58.0  -0.8 

s 
10.34  -.07 

72.9-0.8 

IO.X 

52.15       .07 

66.0     1.6 

30-51      •«4 

69.1   0.4 

7-40     .04 

57.2      0.8 

XO.28     .05 

73.6    a7 

20.X 

52.10  -.03 

64.2     1.9 

30.49  —.01 

69.4    o.a 

7.37  -•<« 

56-5    0-7 

10.24  ~'^ 

74.2    0.6 

30.  X 

52. XO  -f.os 

62.0    a.1 

30.49  -f.oa 

69.6-0.1 

7.36     .00 

55.8    0.6 

X0.22      .00 

74.8    as 

Feb. 

9.0 

52.  X4     .06 

59-9    «.3 

30.52     .05 

69.6    0.0 

7.38  •f.03 

55-2    .05 

XO.23  +.oa 

75-3    0.4 

19.0 

52.22  +.XI 

57-5  +*-5 

30.58  +.08 

69.540.2 

7-43  +•«« 

54-7  -•<« 

10.27  ■•••05 

75.7  -0.2 

Mar. 

x.o 

52.35    -iS 

55.0    a.6 

30.67     .11 

69.2    a4 

7.30    .09 

54-5  -•<>« 

XO.35     .08 

75.8    0.0 

XI.O 

52.53     •» 

52.4    1.6 

30.79     .14 

68.7    0.6 

7.62     .13 

54.5 +a  I 

10.44     .la 

75-8  4o,a 

20.9 

52-75     -M 

49.7    a.6 

30-95     •«7 

68.0    0.8 

7.76     ,16 

54-7    0-4 

10.57     .13 

75.4    «>-4 

30.9 

53.02     .98 

47.1     a.6 

31. 14     .ao 

67.0    I.I 

7.93     '19 

55.2    0.6 

10.74     'i^ 

74.9    0.7 

Apr. 

9.9 

53-32  +.38 

44.6 -H.S 

31-35  +-«S 

65.9  +1.3 

8.x  4  'f.aa 

55.9  +0-9 

XO.94  4-.a3 

74-0  +i.e 

19.8 

53.65    .35 

42.2    a.3 

3X.60     .a6 

64.5     1.5 

8.38     .as 

57.0    x.a 

1 1. 17     .25 

72.9    1.2 

29.8 

54.03     .38 

39.9    a.1 

31.87     .a8 

62.9     1.7 

8.65     .a7 

58.3     »-4 

"•43     'V 

7X.5    1.5 

May 

9.8 

54.42     .40 

37-9    »-9 

32.  x6     .30 

6x.2     1.8 

8.93     .a9 

59.9    1.6 

XX.7X     .a9 

70.0    1.7 

X9.8 

54-83     •4a 

36.2    1.6 

32.47     -3' 

59-3    «-9 

9.24     .32 

6x.6    1.8 

I2.0X      .30 

68.2     Z.8 

29.7 

55.26  +.42 

34-7  +«.3 

32.78  +.31 

57-4  +«-9 

9-55  4-.3I 

63-5  +1-9 

12.32  +.31 

66.3  +1.9 

June 

8.7 

55.68     .43 

33-7    0-9 

33-IO     .31 

55-5    »-9 

9.86    .31 

65.5    a.o 

X2.64     .31 

64.3     2.0 

X8.7 

56.09    .40 

32.9    0-5 

33-4«    -y> 

53-7    «-8 

xo.x6    .30 

67.6    a.o 

12.95   .30 

62.3     2.0 

28.7 

56.48     .37 

.32.6 -H).! 

3370     •«« 

51-9    «-7 

XO.46    .18 

69.6    a.o 

X3.24    .a8 

60.3     2.0 

July 

8.6 

56.83     .33 

32,7  -0.3 

33-97     -as 

50.3    1.6 

10.73    'V 

7X.6    X.9 

13.52     .a6 

58.3     1.9 

x8.6 

57-15  -l--a9 

33.x  -a6 

34. 2  X  +.aa 

48.8  +X.4 

XO.97  4-.aa 

73-4  +!.« 

13.76  +.a3 

56.5  +1.7 

28.6 

57-41     .24 

34.0    1.0 

34*4 1     -'^ 

47.6    I.I 

XX. X7     .19 

75.2     1.6 

X3.98     .ao 

54.8     X.6 

Aog. 

7-5 

57.62     .18 

35.1    i-S 

34-57     •14 

46.5    0.9 

XX. 34     .15 

76.7    1.4 

14.15     .16 

53-4     M 

17-5 

57-77     n 

36.5     «-5 

34.69     .10 

45-7    0.7 

XX. 46      .10 

78.0    i.a 

X4.29     .11 

52.  X     I.a 

27.5 

5785  +.03 

38.2    x.7 

34-77     -06 

45.x    0.5 

XI.55      .OL 

79.2    i.o 

X4.38     .07 

51. 1    0.9 

Sept 

6.5 

57.87  -.01 

40.0  -1.8 

34.80  -^..oi 

44.8 -H>.a 

11.58  +.oa 

80.  X  4^8 

14-43  +-<^ 

50.3  4^7 

X6.4 

57.82     .07 

4X.9    1.9 

34.80  —.03 

44.7      CO 

IX. 58  -.oa 

80.7    a6 

14.44  -•<»« 

49-7    0-5 

26.4 

57.72     .xa 

43.8    1.8 

34-75     •<* 

44.7  -o.a 

IX.55     .05 

8x.2    0.3 

14.4X     .04 

49.3    0.3 

Oct. 

6.4 

57-58     .17 

45.6    1.7 

34.67     .09 

45.0    0.4 

XI.48     .08 

81.4 -l-ai 

14.35     .07 

49.2  4o.z 

16.4 

57-39     .» 

47.2    1.5 

34-57     •" 

45.3    0-5 

XX.38    .10 

8X.4    ao 

14.26     .10 

49.2-0.1 

26.3 

57.18  -.« 

48.5  ~i.a 

34-45  -•!« 

45.8  -0.5 

IX. 27  -.la 

81.3 -o.a 

14. 16  —.XI 

49.4  -0.3 

Nov. 

5-3 

56.95     -*l 

49.6    0.9 

34-32     .13 

46.3    a6 

IX. 15     .13 

81.0    0.3 

• 

14.04     .xa 

49.7    0-4 

«5-3 

56.71     .as 

50-3    0-5 

34-19    -IS 

46.9    0.6 

XI.02     .13 

80.6    0.3 

13-92     .M 

50.2    0.5 

25.2 

56.48     .aa 

50.7  -0.1 

34.06     .la 

47-5    0.6 

XO.89     .la 

80. 1     0.6 

13.80     .la 

50.7    0.6 

De& 

5*a 

56.27     .ao 

50.6  +0.3 

33-94     •" 

48.0    0.6 

10.77     •»> 

79-5    0-7 

13. 68     .11 

51-3    0.7 

15.2 

56.08  -.17 

50.2  +0.7 

33.84  -.10 

48.6  -0.5 

XO.66  —.10 

78.8  -0.7 

13.57  -  10 

52.0  -0.7 

25.2 

55-92     .14 

49.3     1.0 

33.75     .08 

49.x    0.5 

10.57     '^ 

78.0    0.8 

13.47      ,o^ 

$2-7    0.7 

35-1 

55.80  -.10 

48.1  4-x^ 

33.68  -.06 

49.6 -a  4 

XO.50  —.07 

77.2  -0.8 

13.39  -.07 

53.5  ^o-» 

1 

- 

- 

—   _  ^     — 

— 

1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

226  Cephei  (B.) 

CPeg 

asi. 

I  Cephei. 

XAquarii. 

Mean 
Solar 
Date. 

1 
Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

DeclinatioB 
North. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

1 

Declination 
South. 

h      m 
22    30 

0        » 

+75  42 

h     m 
22    36 

• 
+  10    18 

h     m 
22   46 

+65  40 

■A 

h      m 

aa  47 

9 

-  8     6 

1 

]an. 

0.2 

8 
27.46  -.71 

43-7  -1-5 

B 
25.82  -.08 

9$ 

22.5— x.o 

s 
3.98  -.39 

WW 

30.7  -14 

S 
21.23  "•^ 

1 
59.0-0.5  1 

XO.I 

26.80       .63 

41.9    8.0 

25.75     -06 

21.5    z.x 

3-61     .34 

29.  X     1.9 

21.15       *^ 

59.4     <»-4 

20.  X 

26.23       .51 

39.7     «-4 

25.70     .04 

20.4    z.x 

3.29    .aS 

26.9     3.3 

2UO      .04 

59.7      0.3 

30.1 

25.79     -38 

37.1    a.8 

25.67  -.03 

19.2    x.z 

3.04     .3Z 

24.4     3.7 

2?. 07  —.03 

59.9— O.X 

Feb. 

9.x 

25.48      .23 

34-2    5-0 

25.66  +.01 

18.2    x.o 

2.86     .Z3 

2X.6     t.9 

21.07  +*ox 

60.0    0.0 

19.0 

25-33  --07 

31.0 -3.x 

25.69  +.04 

X7.2— 0.9 

2.77  --05 

x8.6  —3.0 

2X.O9  +.04 

59.9  +0.3 

Mar. 

x.o 

25-34  +-09 

27.9    3.x 

25.75   .08 

16.4     0,J 

2.77  +-05 

15.6    3.0. 

21.14     .07 

59.5      0.4 

xx.o 

25.51     .96 

24.8    3.0 

25.84       .XX 

15.8    0.5 

2.87     .xs 

X2.6     3.9 

21.23       •» 

59.0    0.6   ' 

20.9 

25.85     .41 

21.9    S.7 

25.97    -IS 

15.5  -o-a 

3.06     .34 

9.8     3.6 

21.35      .14 

58.2     0.9   . 

30.9 

26.34     .56 

19-3    M 

26.14     .x8 

X5.4  +0.1 

3.35     -33 

7-3    ».3 

21.50     .17 

57.2     X.z    , 

Apr. 

9.9 

26.96  -I-.68 

17.2  —1.9 

26.34  +.33 

15.7 -♦'O-S 

3-72  +.41 

5.3  -«.8 

21.69  +V90 

56.0+1.3   1 

19.9 

27.71      -79 

X5.5    1.4 

26.57      •« 

16.4    0.8 

4.17   .48 

3.7  1.3 

21.91    .33 

54-6    1.5 

29.8 

28.54     •^7 

14.4    0.8 

26.83     •>7 

17.4    x.x 

4.68    .54 

2.6     0.8 

22.16     .a6 

53.0    1.7  1 

May 

9.8 

29.44     '9» 

13.9-0.3 

27.11      .39 

x8.6    X.4 

5.24     -58 

2.1  —0.3 

22.43     .39 

51.2     1.8  > 

^ 

19.8 

30.38     -94 

X3.9+0.4 

27.41     -51 

20.2    X.7 

5.84     .60 

2.3  +0.4 

22.73     .30 

49.3    1.9 

29.8 

31. 33  +.94 

X4.6  +X.0 

27.73  +-3I 

22.0  +X.9 

6.45  +.61 

3.0  +1.0 

23.04  +.31 

47-3 +a-o  : 

Tune 

8.7 

32.26     .91 

15.9     X.5 

28.04      .31 

24.0      3.x 

7.05     .60 

4.2     1.5 

23.36     .3a 

45.3    a*o 

•V 

18.7 

33.14     .85 

17.6    3.0 

28.35     .30 

26.2      2.3 

7*64     .57 

6.0    t.o 

23.67     .31 

43.4    1.9 

28.7 

33.96     .77 

19.9    2.5 

28.65     .^ 

28.4      2.2 

8.19     .53 

8.3    3.5 

23.97     -^ 

41.5    X.8  , 

July 

8.6 

34.68     .67 

22.7     2.9 

28.93     .^ 

30.7      3.3 

8.70     .47 

xi.o    3.9 

24.26     ,37 

39.8    x.7 

x8.6 

35.30  +.56 

25.8  +3.3 

29.18  +.33 

32.9  +3.3 

9.14  +.41 

14-0+3.3 

24.53  +-a5 

38.2 +X.S   1 

28.6 

35.80     .43 

29.1     3.5 

29.40      .30 

35.0      3.1 

9.52     .34 

17-4    3.4 

24.76      .31 

36.8     1. 3 

Aug. 

7.6 

36.17     .30 

32.7     3.7 

29.58       .16 

37.0      1.9 

9.82      .36 

20.9    3.6 

24.95       .17 

35-7    1.0  ' 

17-5 

36.40     .17 

36.5     3-8 

29.72       .13 

38.9     1.8 

10.03     .17 

24.5    3.7 

25.XO     .13 

34.8    0.8 

27-3 

36.50  +.03 

40.3     3.8 

29.81       .07 

40.6     1.6 

io.x6  +.09 

28.2     S'7 

25.21      .09 

34.2    0.5 

Sept. 

6.5 

36.46  —.IX 

44-1+3.7 

29.86  +.03 

42.0+1.3 

10.20    .00 

31.9+3.6 

25.28  +.05 

33.8+0.3 

16.5 

36.28       .94 

47.8     3.6 

29.88  —.01 

43-3    >•' 

10.16  —.08 

35.5     3.5 

25.31  +.01 

33.7    0.0  1 

26.4 

35-98    .36 

51-3     3.4 

29.85       .04 

44.3    0.9 

10.04    .16 

38.9     3.3 

25.30  -.03 

33.8-0.3 

Oct. 

6.4 

35-56   .48 

54.6     3.1 

29.80       .07 

45.0    0.6 

9-85      .23 

42.1     3.0 

25.25     .06 

34.0    0.3 

16.4 

35.03   .58 

57.5     3.8 

29.72       .09 

45.5    0.4 

9.59     .39 

44.9     3.7 

25.  x8     .09 

34-4    0-5 

26.3 

34.41  -.66 

60. 1  +3.3 

29.61   —.11 

45.8  +0.3 

9.27  -.34 

47.4  +a-3 

25.08  -.XX 

34.9-0.6 

Nov. 

5-3 

33-71      -73 

62.2     X.8 

29.49       .13 

45.8  —0.1 

8.91      .38 

49.4     1.8 

24.96       .13 

,     35-5    0.6  ' 

15-3 

32.95     .78 

63.8     1.3 

29.37       ." 

45.6    0.3 

8.51      .41 

50.9     1.3 

24.84       .13 

36.x    0.6 

253 

32.15      .8x 

64.8     0.7 

29.24       .13 

45-2    0.5 

8.09     .43 

51.9    0.7 

24.72      .13 

36.8   0.7  ! 

Dec. 

5-2 

31-33     -81 

65.2+0.1 

29.12       .12 

44.7    0.7 

7-65      .44 

52.3+0.1 

24.60       .13 

37-4    0.6  , 

1 

15.2 

30.52  -.79 

65.0—0.5 

29.00  -.11 

43.9  -0.8 

7.21  -.43 

52.1  -0.5 

24.49  -•» 

1 

38.0  —0.6  ' 

25.2 

29-75     .75 

64.2     I.I 

28.90       .09 

43.0    x.o 

6.79      .41 

51.4       X.I 

24.39      .11 

38.6    cs  ' 

35-2 

29.03  -.68 

62.8  -1.7 

28.82   -.08 

42.0 —z.x 

6.39  -.38 

50.0  —1.6 

24.30  —.09 

39.x -Q.4    1 

1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Mean 

a  Piscis  Australia. 
(J*'oMa/kaut.) 

a  Pegasi. 
{MarJiad.) 

oCepheL 

^Piscium. 

OVA  V^^sa* 

Solar 
Date. 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Atcensioa 

SimtA, 

Ascension. 

Nifrth, 

AscensioxL 

North, 

Ascension. 

North. 

b      ni 

•        * 

h     m 

•         * 

h      m 

•        » 

h     m 

•        » 

22    52 

—30     8 

22  59 

+  14  39 

23    14 

+67  33 

23    22 

+  5  49 

Jan. 

0.2 

s 
4.68  —.10 

91.4 -K>.3 

S 
44.20  —.10 

WW 

52.0—1.0 

8 
28.12  -.45 

56.0  —1.0 

s 
51.27  -.10 

33-7  -0.8 

I0.2 

4.59     .08 

90.9     0.6 

44.  XI      .08 

50.9         I.I 

27.69       .41 

54-7    «-5 

51.18    .09 

32.8    0.8 

20. 1 

4.52     .06 

90.2     0.8 

44.04     .g6 

49.7     x.a 

27.30       .36 

52.9      8.0 

51. zo    .07 

32.0    0.8 

30.1 

4.47  -.03 

89.3     I.I 

43-99     -o* 

48  4     1.3 

26.97       .39 

50-7    2-4 

51.04     .05 

3X.2     0.8 

Feb. 

91 

4.46      .00 

88.x    X.3 

43-97  -'OX 

47-2    x.a 

26.72       .81 

48.x    8.7 

51.00  —.03 

30.4    0.7 

19.0 

4.47  +-03 

86.6  +1.5 

43-97  +-« 

46.0— X.I 

26.55  ■'•»« 

45.2  -8.9 

50.98       .00 

29.8  -0.6 

Mar. 

x.o 

4.52     .07 

85.0     X.8 

44.00    .05 

45.0    0.9 

26.48  — .oa 

42.2    3.0 

5X.00  +.03 

29.3     0«4 

XI. 0 

4.61     .11 

83.x     1.9 

44.07     .09 

44.x    0.7 

26.51  +.09 

39-2    3.0 

51.04     .06 

29.0  —0.3 

20.9 

4-73      M 

8x.x     3.x 

44.18       .13 

43-6    0.4 

26.65     .19 

36.3     8.8 

51.12     .xo 

28.9+0.1 

30-9 

4.89     .x8 

78.9      8.3 

44-32     .16 

43.3  -0.1 

26.89     .89 

33-6    8.5 

51-24    -14 

29.1      0.3 

Apr. 

9.9 

5.10  +.aa 

76.7  -H.3 

44.50  +.80 

43-3 +«•« 

27.23  +.39 

31-3 -*-' 

51.40  +.18 

29.640.6 

X9.9 

5-33     -as 

74-4    «-3 

44-72     .33 

43.7    0.6 

27.66     .47 

29.4    1.6 

51-59     .a» 

30.3      0.9 

29.8 

5.60     .38 

72.x    8.3 

44.97    -ae 

44-4    0-9 

28.17     .54 

28.0    I.I 

51.82     .34 

31.4      1.3 

May 

9.8 

5-90     .31 

69.8    3.3 

45-25    'V 

45-5    »•« 

28.75     'te 

27.2  -«.6 

52.08      .87 

32.7      1.5 

X9.8 

6.22     .33 

67.6      8.x 

45-54     ox 

46.9     x.s 

29.37     -63 

26.9    0.0 

52.36     .39 

34-3    »-7 

29.8 

6.56  -»-.54 

63.6  +X.9 

45.86  +.38 

48.6  +1.8 

30.01  +.65 

27.2  +0.6 

52.66  +.31 

36.1  +1.9 

June 

8.7 

6.91      .35 

637     ^-7 

46.18     .38 

50.5     3.0 

30.67     .63 

28.x     X.I 

52.97     -31 

38.0    8.0 

18.7 

7.26     .34 

62.x     x.s 

46.50     .3x 

52.6      8.3 

31-32     .64 

29.5     «-7 

53.29     -31 

40.1      8.x 

28.7 

7.60      .33 

60.8      x.3 

46.8  X      .30 

54-8    3.3 

31.94     .60 

31.4     8.8 

53-60     .30 

42.2      8.x 

July 

8.7 

7-92     .31 

59.8      0.8 

47.10      .88 

57.x    8.3 

32.52     .55 

33-8    S.6 

5390     .^9 

44-3    «•! 

x8.6 

8.22  +.38 

59-1  +0-5 

47-37  +««5 

59.5 +a-3 

33-05  +-49 

36.6  +8.9 

54.18  +.36 

46.4  +8.0 

28.6 

8.48      ,94 

58.8  +0.3 

47.60      .83 

6x.8    3.3 

33-51      .48 

39-7    3.« 

54-43     -^ 

48.3     X.9 

Aug. 

7.6 

8.70      .90 

38.8  —0.3 

47.81      .x8 

64.0    8.1 

33-89     -34 

43-0    ^5 

54.64       .80 

50.x     X.7 

X7.6 

8.87      .X5 

59-1    0-5 

47-96     .X4 

66.0    3.0 

34.19      .86 

46.6    3.6 

54.82       .16 

51.8     X.5 

275 

9.00      .10 

59.8    0.8 

48.08      .10 

68.0    1.8 

34.40     .17 

50.3     3-7 

54.97     .xa 

53-2    x.3 

Sept. 

6.5 

9.08  +.0S 

60.7  —x.o 

48.16  +.06 

69.7  +1.6 

34.53  +.08 

54.0+3.7 

55.07  +.08 

54.4 +X.X 

X6.5 

9.  IX  +.01 

61.9      1.8 

48.20  +.03 

7X.2      1.4 

34.56  -.01 

57.6    3.6 

55.13     .04 

55-4    0-9 

26.4 

9.XO  —.04 

63.x     X.3 

48.19  —.03 

72.4    I.I 

34-51     .09 

61.2     3.5 

55.15  +.01 

56.2    0.6 

Oct. 

6.4 

9.04    .07 

64.5    1.4 

48.16     .05 

73-4    0-9 

34-38     .17 

64.6    3.3 

55-14  --03 

56.7    0-4 

X6.4 

8.95     .xo 

65.9   1.4 

48.10     .08 

74.2    0.6 

34-17     •«4 

67.7    8.9 

55.  xo    .05 

57.0  +0.8 

26.4 

8.83  -.13 

67.2 -x.3 

48.01  — .xo 

74.7  +0.4 

33-89  --31 

70.4  +8.6 

55.03  —.08 

57.1    0.0 

Nov. 

5-3 

8.69     .14 

68.5     1.3 

47.90     .11 

75.0+0.1 

33-55     -36 

72.8      3.1 

54.94     .09 

57.0  —0.8 

15-3 

8.54     .15 

69.6     X.o 

47.78       .X3 

75.0—0.1 

33-16     .41 

74.7     1.6 

54.84    .10 

56.8    0.3 

253 

8.39     -15 

70.4     0.8 

47.66       .13 

74-7    0-4 

32.73     -44 

76.x     I.I 

54-73    -" 

56.4    0.5 

Dec. 

5-3 

8.24     .15 

71. X    0.5 

47-54    •" 

74.3    0-6 

32.28     .46 

76.9  +0.5 

54.62      .XX 

55.8    0.6 

1 

X5.2 

8.09  —.14 

71.4  -0.3 

47.42  -.18 

73.6 --0.8 

31-81  -.47 

77.2  -0.1 

54-51  -." 

1 

55.2-0^ 

25.2 

7.96      .13 

71.5+0.1 

47.30    .11 

72.7     I.O 

31-34     -46 

76.8     0.7 

54.40     .11 

54-4    0-8 

35-2 

7.85  -.09 

71-3+0.4 

47.20  —.09 

7X.7-1.1 

30.89  -.44 

75.9 -X.a 

54.30  —.10 

53-6  -0.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

t 

1 

Mean 
Solar 
Data. 

iPiscium. 

/CepheL 

Groombridge  4163. 

1 

a  Piscium.             ! 

1 

Right 
Ascension. 

Declination 
North. 

Right 
AscexisioiL 

Declination 
North. 

Right 
AscensioiL 

Declination 
North. 

Right 
Ascension. 

Deelination 
North. 

h      m 

23  34 

• 

+  5     4 

h     m 

33  35 

+77    4 

h     in 
23    49 

• 

+73  50 

h      m 

23  54 

+  6  18 

1 

Jan. 

a2 

s 

46.00  —.10 

19 

50.9  —0.8 

B 
10.68-  .85 

32.3  -0.6 

8 
34.81   -.67 

99 

79.2  -0.4 

8 

8.28  — .xo 

m 
22.5  -0.8 

I0.2 

45.91    .09 

50.1     0.8 

9.84       .79 

31.4     I.I 

54-15     -63 

78.5     x.o 

8.18       .10 

21.7    0.8 

20.2 

45.82    .08 

49*3    0-8 

9.07       .72 

30.0     1.7 

53-53     -58 

77.2     1.6 

8.08     .09 

20.9    0.8   , 

30.1 

45.75   .06 

48.5    0.7 

8.39       .62 

28.0     2.2 

52.97     -51 

75.4    t-x 

8.00     .07 

20. 1     0.8 

iFeb. 

1 

9.1 

45.70    .04 

47.8    0.6 

7.82       .49 

25.6     2.6 

52.50    .41 

73.x     «-5 

7-94     .05 

19.4    0.7 

1 

j 

19.1 

45.68  —.01 

47.2  -0.5 

7-41-  -34 

22.8  -2.9 

52.14  -.30 

70.4  —2.8 

7.89  —.03 

18.8  -0.6 

iMar. 

I.I 

45.68  +.oa 

46.7    0.3 

7.15-  .17 

19.8     3.0 

51.91      .x6 

67.5     3.0 

7*88     .00 

18.3    0.4 

1 

1 

II.O 

45.72     .05 

46.5  — O.X 

7.07+  .02 

16.7     3.x 

51.81  -.02 

64.5     3.0 

7.89  +.03 

18.0—0.2   J 

1 

21.0 

45-79     -09 

46.4  +O.X 

7.18      .20 

13-7    3.0 

51.86  +.12 

61.4     3.0 

7.94     .07 

17.9  0.0  ; 

1 
1 

30-9 

45.90     .13 

46.6    0.3 

7-47    -38 

io.8    2.8 

52.06     .27 

58.5     2.8 

8.03       .XX 

18.0+0.3  1 

Apr. 

9.9 

46.04  +.x6 

47.1  +0.6 

7«94+  '55 

8.x  -2.5 

52.40  +.41 

55-8  -2.5 

8.16  +.X4 

18.4  +0.6 

19.9 

46.23     .20 

47.9   0.9 

8.56    .70 

5.8      2.x 

52.88      .54 

53-5    a-i 

8.33     .18 

19.  X    0.8 

29.9 

46.45      .83 

49.0      X.2 

9.33      -83 

4.0     1.6 

53.48     .65 

51.6    1.7 

8.53     .22 

20.1     X.x 

May 

9.9 

46.70     .a6 

50-3     1-4 

10.21     .92 

2.6     x.x 

54-17     -74 

50.2    x.2 

8.77     .25 

21.3     X.4 

19.9 

46.97     .89 

51.9     1.7 

II. Z8    z.oo 

1.8-0.5 

54-95     .8' 

49.3-0.6 

9.04     .28 

22.8     x.6 

29.8 

47.27  +.31 

53.6  +1.8 

12.20+1.04 

Z.6+0.X 

55-79  +-83 

49.0    0.0 

9-33  +.30 

24.5  +X.8 

June 

8.8 

47-59     '33 

55-5    a-o 

13.26    i.os 

2.0     0.6 

56.65    .87 

49.2+0.5 

9.64      .3X 

26.4     x.9   , 

1 

18.7 

47.90     .3a 

57.6      2.x 

14.31    x.04 

2.9     1.2 

57.53     .87 

50.0    x.x 

9.95    .32 

28.4      2.0 

1 

28.7 

48.22     .31 

59.7    a-x 

15-33     -99 

4.4     X.8 

58.39    .84 

51.4     x.6 

10.27    .31 

30.5      2.x     ' 

July 

8.7 

48.52     .99 

61.7      2.Z 

16.29    .92 

6.4     2.2 

59.21     .79 

53.3    a.x 

10.58    .30 

32.5      2.x     ■ 

18.7 

48.80  +.a7 

63.8  +2.0 

17.17+  .84 

8.9  +2.6 

59.97  +-73 

55.6  +2.5 

10.87  +*38 

34.6  +2.0 

1 

28.6 

49.06     .24 

65.7     X.9 

17.96    .73 

II.7     3-0 

60.66     .65 

58.3     «.9 

II.I4     .23 

36.5     X.9 

Aug. 

7.6 

49.29       .21 

67.5     »-7 

18.63     .6x 

14-9    3.3 

61.26     .55 

61.4     3.2 

11.38     .22 

38.4     X.7 

17.6 

49.48     .17 

69. 1     i.s 

19.17     .47 

18.4    3.5 

61.77     .45 

64.7  3.4 

11.59     .19 

40.0    x.6 

27.6 

49.63     .13 

70-5     '-3 

19.58     .33 

22.0    3.7 

1 

62.10     .34 

68.3   3.6 

11.76     .15 

41-5     M 

Sept. 

6.5 

49.75  +.09 

71.6 +1.0 

19.84+  .19 

25.8  +3.8 

62.44  +.22 

72.0  +3.7 

11.89  +.x^ 

42.7+1. 1    , 

16.5 

49.82     .06 

72.5     0.8 

19.96+  .04 

29.6    3.8 

62.61  +.tx 

75.7  3.7 

11.98    .07 

43.7    0.9 

26.5 

49.86  +.02 

73-3    0-6 

19-93-  -'0 

33-3    3.7 

62.66  —.01 

79.5  3.7 

12.04  +.04 

44-5    0.7 

Oct. 

6.4 

49.86  —.01 

73-7    0-4 

19.76     .24 

37-0    3.5 

62.59       .12 

83.1  3.5 

12.06       .00 

45-1    0.4 

16.4 

49.83       .04 

74.0  +0.2 

19.46     .37 

40-4    3.3 

62.41       .23 

86.5    3.2 

12.05  -.03 

45-4  +<>.2   • 

26.4 

49.77  -.06 

74.0    0.0 

19.02—  .49 

43.6  +3.0 

62.13  -.33 

89.7  +3.0 

12.01  —.05 

1 
45-5    o-o 

Nov. 

5-4 

49.70       .08 

73.9  -«•» 

18.47     .60 

46.4    2.6 

61.75      -43 

92.6     2.6 

11.93    .07 

45.5-0.1   , 

^5-3 

49.61       .10 

73.6    0.4 

17.82     .70 

48.8      2.X 

61.28      .51 

95.0      2.2 

11.87    .09 

45.2    0.3 

25-3 

49.50     .11 

73-2    0-5 

17.07     .77 

50.7     X.6 

60.74     .57 

97.0      1.7 

11.77     .xo 

44.8    0.) 

Dec. 

5-3 

49.39   .11 

72.6    0.6 

16.26     .82 

52.1      X.I 

60.13     -63 

98.4      1.2 

11.67       .XX 

44.3    0.6 

15.3 

49.28  -.11 

,    71-9 -0-7 

15.41-  .85 

52.8  +0.5 

59.48  -.66 

99.3+0.6 

11.56  -.11 

43.7  -0.7 

25.2 

49.17       .XI 

71.2    0.8 

14.54      .86 

53.0  -0.2 

58.81      .67 

99.6      0.0 

11.45     ." 

43.0    0.7 

35.2 

49.07  —.10 

70.4  -<w8 

13.68-  .84 

52.5  -0.8 

58.14  -.67 

99.2-0.7 

11.34  -•" 

42.2  -0.8 

1 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

/9Cassiop. 

22  Androm. 

<T  Androm. 

iCeti. 

6  Urs.  Min., 

44  Piscium. 

TT  Androm. 

0  Cassiop. 

Mean 
Solar 

S.P. 

•      » 

•      t 

•      » 

•      f 

•      f 

0      * 

• 

1 
•          r      > 

Date. 

31 24 

44  29 

53  46 

99  23 

358 16 

88  37 

56  50 

42      16 

h      m 

h      m 

h     m 

h     m 

h     in 

h      m 

h      m 

h      m 

0     3 

0  5 

0   13 

0    14 

0   13 

0   20 

0    31 

0  39 

8 

8 

8 

8 

8 

8 

8 

8 

(Dec.  30-3) 

47.81  -.ax 

4.98  — .8X 

3.90  -.16 

17.63  —.10 

88.33+7-44 

14.44  --X3 

30.12  -.18 

6.77  -.83 

Jan.    9-2 

47.50    .30 

4.78       .19 

3-75     -15 

17.53     .xo 

95-73  7.3X 

14.32      .XX 

29.94       .16 

6.55     .as 

Z9.2 

47-21     .97 

4.59     .x8 

3.60    .15 

17-43   -09 

102.89   6-99 

14.23     .09 

29.80     .15 

6.32       .88   1 

29.2 

46.95  -.83 

4.42  -.X7 

3.46  -.X4 

17.34  -.OS 

109.56+6.39 

14.  Z4  —.08 

29.65  -.14 

6.12  —.80 

Aug.  26.6 

52.54  +.85 

8.96  +.81 

7.52  +.X9 

20.89  +.17 

45.22-3.35 

17.66  +.X7 

33.53  +.M 

10.51  +.85 

Sept.  5*5 

52.76     .x8 

9.14     .x6 

7-74     -15 

21.04     .13 

42.30   8.43 

17.80     .14 

33.73     .18 

10.75       .81 

15-5 

52.91       .IS 

9.26      .XX 

7.87       .IX 

21.16     .10 

40.36   X.4X 

17.93       .10 

33-88     .13 

10.94     .x6 

25-5 

53.00  +.06 

9.35     .06 

7.95     .07 

21.24     .06 

39-49-  .34 

18.01     .07 

3398     .09 

11.07    .11 

Oct.    5»5 

53.02       .00 

9.38  -f.OI 

8.00  +.03 

21.28  +.08 

39.6^  .76 

18.06     .04 

34.06    .05 

II. 16    .06 

15.4 

52.99  --05 

9.37  -03 

8.01  —.01 

21.28  —.01 

41.02+1.86 

18.08  +.01 

34.09  +.01 

11.20  +.08 

25-4 

52.91      .XX 

9.32    .07 

7.98     .04 

21.26    .03 

43-42   a.95 

18.07  ""-oa 

34.08  —.08 

11.20  —.08 

Nov.    4-4 

52.77   .16 

9.24     .xz 

7.92     .07 

21.22       .06 

46.92  4.00 

18.03     .OS 

34.05       .05 

II. 15       .06 

14.4 

52.59     .ax 

9.  II    .14 

7.84     .10 

21.15       .08 

51.42  4.95 

17.97     .07 

33.98       .07 

11.07       .10 

24-3 

52.37     -JH 

8.97     .x6 

7.72       .18 

21.05      .10 

56.84  S.80 

17.89     .09 

33.90      .09 

10.95       .13 

Dec.   4-3 

52.11  -.87 

8.80  -.z8 

7-59  -.14 

20.95  —.10 

63.04+6.51 

17.80  —.10 

33.79  -." 

10.80  — .x6 

14-3 

51.82      .89 

8.62      .X9 

7-45     -15 

20.85      .XX 

69.86  7.03 

17.70     .10 

33-66     .13 

10.63     .x8 

24.2 

51-52     -30 

8.42       .80 

7.29     .16 

20.73     .XX 

77-"    7-33 

17.59     .XX 

33.52     .15 

10.43       .80  , 

34-2 

51.22  —.30 

8.22  -.80 

7.13  -.16 

20.62  —.XX 

84.52+7.48 

17.48  —.XI 

33-36  -.15 

10.23  ~»«> 

(fPiscinm. 

yCassiop. 

fi  Androm. 

43  Cephei. 

K  Tttcanse. 

/Piscium. 

K  Octantis. 

V  Androm. 

Mean 
Solar 

S.P. 

1 

e        f 

•        » 

e        f 

• 

e        ' 

• 

•          r 

0      t    ' 

1 

Data. 

82    58 

29  50 

52     3 

4  17 

159  25 

86  55 

184     44 

49     6 

h     m 

h     m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

0  43 

0  50 

0  51 

0  54 

I    12 

I    12 

I  24 

I    30   1 

8 

■ 

8 

8 

8 

8 

a 

8                       1 

(Dec.  30. 3) 

27.57  -." 

37.84  -.38 

9.88  -.15 

57.20-8.68 

22.36  -.55 

36.56  -.XX 

33.96+8.89 

53.68  -.14 

Jan.    9*2 

27.46       .18 

37-52     .33 

9.72       .16 

54.49    •.71 

21.80       .56 

36.44       .18 

36.91    8.94 

53.52     .X7  ' 

Z9.2 

2734       ." 

37-19     -32 

9-55     '^7 

51.78   8.68 

21.24       .54 

36.32       .XX 

39.85    8.89 

53-33     -ao 

29.2 

27.24  —.10 

36.88  -.3X 

9.38  -.17 

49.14—8.60 

20.71  -.58 

36.21  -.10 

42.69+8.69 

53.12  -.81 

.      •      .    ' 

Sept.  5-6 

30.79  +.x6 

42.43  +.87 

13.48  +.80 

75.90+1.58 

25.91  +-36 

39.48  +.8X 

32.52-1.49 

56.98  +.86 

15-5 

30.93       .X8 

42.68       .88 

13.66     .16 

77.32     X.8X 

26.23      .88 

39.66       .16 

31.23    x.06 

57.22       .28 

25-5 

31.04    .09 

42.88     .x6 

13.80      .18 

78.32       .80 

26.48    .18 

39.79       .18 

30.40     .61 

57.42       .18 

Oct.    5-5 

31. II     .06 

43.00     .10 

13.90     .08 

78.92+  .39 

26.60  +.08 

39.90       .09 

30.02—  .15 

57-57     .13 

15-5 

31.16  +.03 

43.07  +.04 

13.96  +.04 

79.09-  .05 

26.63  —.03 

39.97       .06 

30.11+  .34 

57.69     .09 

25.4 

31.17      .00 

43.08  —.03 

13.98     .00 

78.81-  .49 

26.54  -.14 

40.01  +.03 

30.73-1-  .84 

57.76  +.05 

Nov.   4*4 

31.15  -.03 

43.02     .09 

13.96  -.03 

78.11       .98 

26.34      .84 

40.02      .00 

31.82    1.33 

57.80  +.01 

14.4 

31-12     .05 

42.91     .X5 

13.91     .06 

76.96     1.34 

26.06     .34 

40.00  —.03 

33.41    1.78 

57.80  —.02 

24.4 

31.06    .07 

42.73       .80 

13.84     .09 

75-43   i-Ta 

25.67      .48 

39.96      .05 

35-39  2-x8 

57.76     .05 

Dec.   4' 3 

30.98     .09 

42.52      .83 

1373     •" 

73-53  «-o6 

25.22    .48 

39.90      .07 

37-77  «-52 

57.69     .08  , 

14-3 

30.89  —.11 

42.27  -.87 

13.60  -.14 

71.30—8.36 

24.72  -.53 

39.82  -.09 

40.42+3.74 

57-59  -•" 

243 

30.77   .11 

41.98    .30 

13-45     -15 

68.81   8.58 

24.18    .54 

39.72     .xo 

43.25  2.88 

57-45     -15  1 

34-2 

30.66  -.10 

41.67  -.33 

13.29  — .x6 

66.17-8.70 

23.63  -.55 

39.6B  -.11 

46.19+8.95 

57.29  -.17 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS^ 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

n  Piscium. 

V  Piscium. 

CCeti. 

y  Androm. 

/STrianguli. 

4  Urs.  Min., 
S.  P. 

yTrianguli. 

67  Ceti. 

Mean 
Solar 

•       1 

•       f 

0              t 

0              * 

0              » 

0       f 

•       * 

• 

Data. 

78    22 

85  I 

100  50 

48    9 

55  29 

348  I 

56  37 

96  53 

h      m 

h      m 

h      in 

h      m 

h      m 

h      m 

h       m 

h       m 

I  31 

I  36 

I   46 

I  57 

2      3 

2   9 

2    II 

2    II 

8 

8 

8 

» 

a 

s 

8 

8 

(Dec.  30. 3) 

46.04  —.11 

11.89  —.10 

29.96  -.XI 

43.67  -.15 

33-75  -•" 

11.68+  .99 

20.34  —.13 

58.27  -.09 

Jan.    9-3 

45.92     .la 

11.78       .XI 

29.84     .la 

43.51      -17 

33.62     .14 

12.72   X.06 

20.21       .X4 

58,17     .XX 

19.2 

45.80       .IS 

11.66     .xa 

29.72     .13 

43-33     .19 

33.46     .16 

13.80  1. 10 

2O.06      .16 

58.05    .13  , 

29.2 

45.68     .la 

11.53     ." 

29.58      .14 

43.14       .30 

33-30    .x7 

14.92    X.IO 

19.89     .17 

57.91     'H 

Feb.   8.2 

45.56     .la 

XI.4I     .  .XX 

29.44     -X3 

42.93      -X9 

33-12     .17 

16.01    Z.06 

19.73    .-17 

57-77    -n 

l8.2 

45-43  --IS 

IX.31  -.09 

29.31  -.xa 

42.76  — .X7 

32.96  —.16 

17.04+  .99 

19.55  --«« 

57.64  -.IX 

Sept.25.6 

49.22  +.15 

14.97  +.X3 

32.82  +.16 

47.26  +.ax 

37.11  +.ao 

8.49-  .60 

23.60  +%ax 

-   1 
60.97  +-18 

Oct.    3-5 

49.35     .11 

15.09       .IX 

32.96     .xa 

47.45     .18 

37.29     .17 

7-97    -45 

23.79    .x8 

61.13    -u 

i5'5 

49.44     .08 

15.19     .08 

33.06       .10 

47.61      .14 

37-45     -H 

7.60     .a9 

23.96     .X4 

61.25    -xx  . 

255 

49-50  +'«5 

15,25  +.95 

33.14 -«^ 

47.72  +.09 

37.56  +.10 

7.40-  .xa 

24.08  +.X0 

61.35  +-o8 

Nov.   4*5 

49-53  +-02 

15.29  +.03 

33.18  +.oa 

47.79     .05 

37.64     .06 

7-37+  -07 

24.16     .06 

61.42     .05 

14.4 

49-54  --o« 

15.30  -.01 

33-19  -.01 

47.83  +.01 

37.68  +.oa 

7-53     .«6 

24.22  +.03 

61.45  +.08 

24.4 

49.51     .04 

15.28       .04 

33-16     .04 

47.83    -.03 

37.68  —.01 

7.89     .44 

24.23  —.01 

61,45  ~-o» 

Dec.    4*4 

49.47     .06 

15.23       .06 

33.12     .06 

47.79       .06 

37-65     -04 

8.41     .60 

24.21     .04 

61.43       .04 

143 

49.40  -.08 

15.17  -.08 

33.06  -.08 

47.71   -.10 

37-59  --07 

9.10+  .76 

24.16  —.07 

61.38  -.07   1 

24-3 

49.31     .10 

15.07     .XO 

32.97       .10 

47-59     -IS 

37-51     •" 

9.94     .91 

24.08     .10 

61.29       -09 

34-3 

49.21  -.XX 

14.97  —.10 

• 

32.85  -.xa 

47.44  -.16 

37.38  -.14 

10.92+X.05 

23.96  -.13 

61.20  -.XX 

Mean 
Solar 

6  Hydri. 

fi  Hydri. 

<5Ceti. 

0  Persei. 

e  Arietis. 

47  Cephei. 

e  Arietis. 

/3  Persei. 
{A/gv/.) 

• 

0              t 

e         f 

0       f 

0       * 

• 

• 

•       > 

Date. 

159  7 

169  33 

90    6 

41    12 

75   20 

10  59 

69  4 

49  26 

h      m 

h       m 

h      m 

h      m 

h      m 

h      m 

h      m 

b      m 

2    19 

2  33 

2  34 

2    37 

2  45 

2    52 

2  53 

3   I  1 

8 

s 

s 

8 

8 

8 

8 

1 

a 

(Dec.  30-3) 

•    59-30 --54 

5i.l6-x.x5 

20.07  —.08 

20.31  -.14 

56.80  -.08 

45.01—  .70 

28.12   -.08 

38.03  —,09 

Jan,    9-3 

58.75     -57 

49.97    i.aa 

19.97     -'<> 

20.15     .x8 

56.71       .XX 

44.25     .8a 

28.03     -XO 

37-93     .U 

193 

58.17     .99 

48.72    i.a6 

19.86      .13 

19.95     -SI 

56.59     .IS 

43.38     .93 

27.92       .13 

37.77     .»7 

29.2 

57-57     -59 

47.44   i.a6 

19.72       .14 

19.72     .aa 

56.46     .14 

42.42     .99 

27.78       .14 

37-59     -19 

Feb.    8.2 

56.99     .58 

46.19    1.84 

19.58       .14 

19.49     .33 

56.31     .X5 

41.40   1.03 

27.64     .X5 

37-39    -» 

18.2 

56.42  —.56 

44.95-x.18 

19.44  -•" 

19.25  -.a4 

56.17  -.14 

40.37—1.03 

27.48  -bie 

37.19  -.19  j 

Scpt.25.6 

61.20  ■f.34 

51.78+  .70 

22.64  +.X9 

23.83  +.t9 

59-47  +•« 

52.02+  .94 

30,83  +.aa 

41.07  +.SB 

Oct.    5-6 

61.49     .S5 

52.38      .50 

22.82     .x6 

24.10      .35 

59.67     .18 

52.90     .83 

31.03     .to 

41.33     .«5 

15-5 

61.69     .15 

52.76     .29 

22.97     .13 

24.34     .ai 

59.84     .X5 

5365     .«7 

31.22     .x8 

41.57      -M  1 

1 

25-5 

61.79  +.05 

52.94+  .07 

23.09  +.10 

24.52  +.17 

59.98  +.13 

54.24+  .50 

31.39  +-15 

41.77  +.x8 

Nov.   4-5 

61.78  -.06 

52.89-  .x6 

23.18     .08 

24.66       .13 

60.09     ,09 

54-65     .33 

31.51     ." 

41.93     .«4 

14-5 

61.66     .18 

52.60     .39 

23-25     .05 

24.76       .08 

60. 18    .06 

54.89+  .x6 

31.60     .07 

42.04     .10 

24-4 

61.44     -sS 

52.11      .59 

23.27  +.oa 

24.81  +.03 

60.23  +.03 

54.96-  MS 

31.66     .o« 

42.13     .06 

Dec.    4*4 

61. 1 Z      .36 

51.42     .77 

23.27  -.01 

24.81  -.03 

60.24     -^ 

54.83     -as 

31.69  +.0X 

42.16  +.oa 

14-4 

60.70  '.44 

50.56-  .94 

23.24  -.04 

24.76  -.07 

60.23  --^y 

54-49-  -43 

31.68  -.oa 

42.15  -.oa  , 

24.4 

60.23     -50 

49.54    ^-07 

23.19     .07 

24.65       .13 

60.19    •06 

53-97     -39 

31.64     .05 

42. 11     .07 

34-3 

59.71  --55 

48.4Z— x.x6 

23.11  — .xo 

24.51  -.16 

60.  zi  -.09 

53-30-  -73 

31.57  -•08 

42.OZ  -.xa 
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APPROXIMATE  NOftTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 

I  Hydri. 

p  Octantis. 
S.P. 

/Tauri. 

yCamelop. 

•y  Hydrl 

e  Peniei. 

A»  Tauri. 

(  Persei. 

•       t 

•       » 

•       t 

•       * 

•       f 

•       * 

•       t 

0 

Date. 

167  45 

185  sa 

77  as 

18  59 

164  33 

so  17 

68  Z2 

42  33 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

3  18 

3 19 

3  25 

3  39 

3  48 

3  51 

3  58 

4     X 

■ 

■ 

8 

8 

8 

8 

8 

8 

(Dec.  30-4) 

32.13-  .89 

53-79+^» 

19.80  -.06 

46.42  -.a6 

51.51  --59 

7.09  -.07 

45-75  -.03 

22.66  -.06 

Jan.    9.3 

3X.20    .99 

56.07  s«ss 

19-73    .09 

46.10     .36 

50.85      .70 

7.OX       .10 

45.70    .07 

22.58       .XX 

19-3 

30.17  X.06 

58.48  t.47 

19.63    .zz 

45-69     -44 

50.10     .79 

6.90    .zs 

45.61       .10 

22.45   .15 

29-3 

29,08    I.XO 

60.99   «-54 

19.51     .Z5 

45-22     .50 

49.26     .85 

6.74     •X7 

45.50     .X3 

22.28    .19 

Feb.   8.3 

27.97    X.XX 

63-55   i-SC 

19.37     -XS 

44.68   .55 

48.39     .89 

6.56     .10 

45.35     .15 

22.06     .aa 

18.3 

26.86— x.xo 

66.09ffl.90 

19.21  — bz6 

44.  XI  -^57 

47.48  -.9x 

6.35  -.aa 

45-19  -.17 

21.83  -.84 

28.2 

25.78-z.06 

68.52+s.ss 

19.05  -.Z5 

43.53  -^57 

46.57  --89 

6.x  3  -.at 

45.OX  — .x8 

21.57  --s* 

Oct.    5-6 

31.35+  -fa 

62.7x-z.04 

22.35  +.ta 

51.14  +.60 

50.15  +.56 

9.97  +-3' 

48.21  +.a6 

25.66  +.35 

'          15.6 

31.89     .43 

61.83     -71 

22.56     .19 

51-73    .54 

50.68     .46 

XO.26     .87 

48.46     .83 

25.99       .3a 

25.5 

32.24+  .as 

6Z.29-  -S* 

22.73  +.16 

52.25  +.47 

51.07  +.33 

10.51  +.83 

48.68  +.ao 

26.29  +.88 

Nov.  4'5 

32.39+  .07 

61.18+  .10 

22.88     .14 

52.67     .37 

51.34     .« 

10.73     .ao 

48.87     .x8 

26.55      .84 

14-5 

32.37-  .xa 

61.52     .53 

23.OX       .XX 

52.99     .a7 

51.46  +.05 

10.91     .17 

49.04     .15 

26.77      -«> 

24-5 

32.15     -31 

62.24     -96 

23.10     .07 

53.20     .z6 

51.43  -.10 

XI.06     .X3 

49.17     ." 

26.94      .IS 

iDec.    4*4 

31-75     -49 

63.40   1.34 

23.15  +.03 

53-30  +.05 

51.26     .as 

1 1. 16     .08 

49.26     .07 

27.06       .10 

i          14-4 

31.17-  -65 

64.93+Z.68 

23.17     .00 

53.29  -.07 

50.93  -.4X 

1I.2X  +.03 

49-32  +.04 

27.14  +.04 

24.4 

30.45     -79 

66.77    1.97 

23.15  -.04 

53.16     .19 

50.44     .54 

II. 21  -.oa 

49.34     •«> 

27.14  —.02 

34-4 

29.58-  .91 

68.88+a.ai 

23.10  -.07 

52.90  -.30 

49.86  -.66 

11.17  "'^ 

• 

49.32  -.04 

27.10  -.08 

t 

1 

Mean 
'      Solar 

(MEridaiiL 

vUn.  Min., 
S.P. 

(^Mensae. 

m  Peniei. 

r  Tauri 

1  Tauri. 

CAurigae. 

P  Eridani. 

e          t 

•       f 

e         * 

• 

•      t 

0       * 

e         t 

0              ' 

Date. 

1 

97    6 

345  59 

170    27 

47  9 

67 14 

71    20 

49    4 

95  13 

1 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h       m 

1 

4    6 

4   20 

4  24 

4   26 

4  36 

4  45 

4  55 

5   2 

1 

■ 

■ 

8 

8 

s 

a 

8 

8 

(Dec.  30.4) 

58.20  -.04 

21.98  +.43 

53.65-  .90 

21.45  -.oa 

13.43   •«> 

30.38  +.01 

28.09  +.08 

55-33  +.01 

Jan.    9.4 

58.15     .07 

22.50     .60 

52.64     1.09 

21.40     .07 

13.41  -.04 

30.37  -.03 

28.08  —.03 

55.32  -.03 

19.4 

58.06       .10 

23.18     .74 

51.47    I.«4 

21.32     .la 

13.36    .08 

30.32     .07 

28.03       .09 

5527     .07 

29.3 

57.95  .« 

23.98     .83 

50.15    X.37 

21.17     .16 

13.25     .xa 

30.24      .IX 

27.91       .14 

55.18     .xo 

Feb.   8.3 

57.80     .15 

24.84     .89 

48.74    X.45 

21.00     .X9 

13.12     .X4 

30.11     .14 

27.75      -x8 

55-06     .13 

18.3 

57.65  -.17 

25.77  +.94 

47.26-1.49 

20.78  -.aa 

12.97  -.x6 

29.96  -.x6 

27.56  -^.31 

54.92  -.IS 

28.3 

57.47     .18 

26.72     .94 

45.76    z-so 

20.55     .aa 

12.79     .x8 

29.79     .17 

27.34       .83 

54-75     -17 

Mar.  10.2 

57.30  -.17 

27.64  +.88 

44.27-1.45 

20.33  -.ai 

12.61  -.19 

29.61  — .x8 

27.11   -.33 

54.57  -.18 

Oct.  15-6 

60.34  +•«» 

2Z.09  -.76 

48.91+  .89 

24.44  +.32 

15.91  +.a7 

32.72  +.86 

30.78  +.33 

57.14  +.84 

25.6 

60.54  +«»9 

20.40  —.6a 

49.69+  .68 

24.74  +.a9 

16.17  +.84 

32.97  +.84 

31.10  +.31 

57-37  +•« 

Nov.   4-6 

60.72     .z6 

19.85     .47 

50.27      .45 

25.02     .a6 

16.40     .ax 

33-21     .aa 

31.40      .23 

57.60       .31 

14-5 

60.87     'XS 

19.46     .3a 

50.60+  .ai 

25.25     .aa 

16.60     .18 

33-42     .19 

31.67   .25 

57-79    .18  i 

1           24-5 

60.99     '^o 

19.21  -.16 

50.69—  .04 

25.45     .17 

16.77     .X5 

3358     .X5 

31.90       .31 

57-96  .15 ; 

iDec.    4*5 

61.07     .06 

19. 14  +.oa 

50-53     •^9 

25.60     .xa 

16.91     .11 

33-72     .18 

32.08     .x6 

58.09     .la 

M-5 

6Z.II  +.03 

19.25  +.ao 

50.11-  .53 

25.69  +.07 

17.00  4.07 

33.83  +.08 

32.22  +.11 

58.20  +.08 

24.4 

6X.I2  —.01 

19.54     -37 

49.46     .76 

25.74  +•« 

17.04  +.03 

33.89  +.04 

32.30    .06 

58.26  +.04 

,          34-4 

61.09  -.05 

19.99  +-53 

48.59-  .98 

25.73  --03 

17.05  —.02 

33.91  -.01 

32.33  +.01 

58.28     .00 , 
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'          APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

1 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

r  Orionis. 

;rAarigse. 

Groombr. 
944. 

K  Orionis. 

V  Aurigae. 

d  Doradtts. 

P  Aurigae. 

<?  Anrigae. 

e        » 

• 

•      f 

•      t 

• 

• 

•      * 

• 

Date. 

96  57 

57  53 

4  51 

99  42 

50  53 

155  46 

45    4 

52  48 

h      m 

h     m 

h     m 

h      m 

h      m 

h      m 

h      m 

h      m 

5  " 

5  26 

5  29 

5  42 

5  44 

5  4+ 

5  52 

5  52  , 

(Dec.  30. 5) 

44.41  +.03 

■ 
12.21  +.05 

8 

58.26-  .x8 

8 
60.26  +.04 

8 
32.46  +.07 

8 

38.98  -.X3 

8 
ZO.64  +.09 

8 
53.17  +-09 

Jan.    9-4 

44.41  —.02 

12.24  +-OX 

57-83     -67 

60.29      -^ 

32.51  +.08 

38.80      .33 

ZO.7O  +.03 

5323  +.03 

19.4 

44-37    -06 

Z2.22  -.04 

56.91    X.X4 

60.26  —.04 

32.50  -.03 

38.53       -3a 

ZO.69  —.03 

53-23  -.OS 

29.4 

44.29     .xo 

Z2.l6     .09 

55-55  1.57 

60.20      .08 

32.44       .09 

38.  z6    .40 

ZO.63       .09 

53-18    .07 

Feb.   8.3 

44.16     .13 

12.04      •^4 

5378   X.93 

60.09       -13 

32-33     -U 

37-73    .47 

ZO.51     .X5 

53.08       .12 

18.3 

44.03  -.15 

11.88  -.x7 

51.71-3.  x8 

59-95  -.14 

32.17  -.x8 

37.22  -.53 

10.33  -•«> 

52.93   -.17 

28.3 

43.86     .X7 

ZI.70     .19 

49-43  ^•34 

59.80     .x6 

31-97     -« 

36.69    .55 

10.12     .33 

52.74       .30 

Mar.  10.3 

43.68     .x8 

IZ.50      .30 

47.03  3.41 

59.62     .x8 

31.75       -M 

36.12    .57 

9.88     .34 

52.53       .« 

20.3 

43.50  -.x8 

ZZ.30  —.so 

44.62-s.40 

•            •           # 

59-44  -•«» 

e             •             • 

31.54  --« 

•                 •                 • 

35-55  --57 

•            e           • 

9.64  -.34 

52.33  -.ao 

Oct.  25.6 

46.36  -»-.t3 

Z4.8Z  +.30 

68.35+3.60 

61.99  +-a6 

35-07  +.36 

37.78  +.46 

13-33  +.38 

55-69  +.34 

Nov.   4'fi 

46.59     .S3 

Z5.ZO      .88 

70.79    3.S7 

62.24     •34 

35-41     -33 

38.22     .40 

13-70    .33 

56.02     .33 

14.6 

46.80     .19 

I5'37    -tS 

72.90  X.94 

62.47     '** 

35-72     .39 

38.58     .33 

14-03     .3a 

56.33     .89 

24-5 

46.98     .x6 

Z5.61     .ss 

74.68    X.S6 

62.67     .X9 

35-99     .«5 

38.86     .34 

14-34     -a9 

56.60     .s6 

Dec.   4-5 

47.13     •" 

15.82     .x8 

76.03     1. 13 

62.84     .x6 

36.23     .3X 

39-05      .14 

Z4.60     .34 

56.85       .33 

M-5 

47.22  +.06 

13-97  +'X5 

76.91+  .63 

62.98  +.13 

36.42  +.x6 

39-13  +-04 

Z4.82  +.X9 

57-05  +.x8 

245 

47.29     .05 

z6.o8     .08 

77.28+  .X3 

63.07     .07 

36.56       .X3 

39.12  -.07 

14.98     .13 

57-20      .13 

34-4 

47.32  -l-.oi 

Z6.Z5  +.03 

• 

77-15-  -38 

63.12  +.Q3 

36.65  +.07 

39.00  -,X7 

Z5.08  +.06 

57-30  +.07 , 

Mean 
Solar 

^Geminor. 

iff^  Anrigae. 

• 

;tDraconis, 
S.P. 

1 

V  Geminor. 

e  Geminor. 

V»*  Anrigae. 

0  Geminor. 

CMensae. 

• 

• 

e        » 

•      t 

• 

e        « 

e        ' 

• 

Date. 

67  28 

40  40 

342    41 

69  43 

64  46 

46  19 

55  55 

170  42 

h     m 

6    8 

h     m 

6  17 

h     m 
6   22 

h      m 

6  22 

h      m 

6  37 

h     m 

6  39 

h      m 

6  46 

h      ni 

6  48 

(Dec.  30.5) 

8 
49.62  +.09 

8 

10.93  +.X3 

8 

47-63  +-0S 

8 

60.65  '('-XO 

8 

45-88  +.X3 

8 
30.92  +.15 

8 
ZI.02  +.15 

8 
34.00-  .14 

Jan.    9.5 

49.69  +.04 

IZ.03  +.06 

47.72     .X5 

60.73       .06 

45.98     .08 

31.04       .09 

11.14      '^ 

33.72       .39 

19.4 

49.71  -.OX 

11.05  "'OI 

47-95     -so 

60.76  +.01 

46.03  +.08 

31.09  +.03 

11.21  +.03 

33-21     .63 

29.4 

49.67       .06 

IZ.OI      .08 

48.32     .43 

60.74  ~-<H 

46.03  -.03 

31.08  -.04 

ZZ.21  -.03 

32.45     .86 

Feb.   8.4 

49.59       .09 

ZO.90      .14 

48.80     .33 

60.68     .08 

45-97     -08 

31.01       .XO 

ZI.I6      .07 

31.48    1.06 

18.4 

49-49  -'XS 

10.74  ~'*9 

49-37  +-6« 

60.58  —.13 

45.88  -.13 

30.89  -.15 

ZI.06  -.13 

30.32-x.33 

28.3 

49.34     .16 

10.52      .34 

50.05     .71 

60.44       .15 

45-75     -'5 

30.71       .19 

10.92     .x6 

29.03    1.35 

Mar.  10.3 

49.17     .x8 

10.26      .36 

50.79     .74 

60.27     .X7 

45-58     .X7 

30.51       .S3 

10.74       -19 

27.62    1.45 

20.3 

48.98      .X9 

10.00     .37 

51-54    -76 

60.09     -18 

45.40    .18 

30.28       .34 

10.54      .30 

26.13    >.SO 

30.2 

48.80     .18 

9.72     .a7 

52.31      -76 

59.91      .18 

45.21     .19 

30.03       .35 

10.34       .31 

24.60    1.33 

|Apr.   9«2 

48.62  -.x6 

9.46  —.33 

53-07  +.75 

59.74  -.x6 

45.03  -.18 

29-79  -•«4 

Z0.12  -.33 

23.08-1.53 

Nov.  14-6 

52.35  +.36 

14-31  +-S7 

47-95  --55 

63.25  +.37 

48.51  +.30 

33-96  +.36 

13-79  +-33 

27.23+  .98 

24.6 

52.60     .84 

14.66     .34 

47-44     -45 

63.51    -"S 

48.80     .27     34.30    .33 

z4.11     .30 

28.12     .78 

Dec.    4«6 

52.83       .31 

Z4.98      .39 

47-05      -34 

1 

63.75      -^       49.06      .34  '    34.62      .39  1 

Z4.40     .37 

28.79     .55 

14.5 

53.02  +.X7 

15.23  +.33 

46.77  -.33 

63.95  +«lS        49.28  +.30        34.88  +.34 

14.65  +.33 

29.22+  .30 

24-5 

53-17     -13 

15.44     -'7      46.62  —.07 

64.12      .X4      49.46     .x6      35.11      .19 

14.85     .x8 

29.39+  .04 

34-5 

53.27  +.08 

15.58  +.10      46.63  +.08 

64.23  +.09        49.60  +.IX        35.27  +.XS        15.01  +.13 

29.29-  .33 

ADDITIONAL  FIXED  STARS,  1899. 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER 

TRANSIT 

AT  WASHINGTON. 

C  Geminor. 

63  Aurigae. 

y^  Volantis. 

25  Camelop. 

/3Can.Min. 

26  Lyncis. 

Groombr. 

6>»  Cancri. 

MeRn 

Solar 

1374- 

I 

•      f 

e        t 

0      t 

e        t 

0      t 

0      * 

0            t 

0            1 

Date. 

69    17 

50    31 

160   20 

7  24 

81    30 

42    10 

15  49 

64  20 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

6  58 

7     4 

7   9 

7   9 

7    21 

7  47 

7  48 

7  54 

8 

8 

8 

8 

8 

s 

8 

s                I 

(Dec.  30-5) 

9.86  +.15 

45.78  +.18 

39.90  +.05 

66.14+  "^ 

42.97   +.16 

25.05  +.26 

13-85  +-49 

51.97  +.22 

Jan.    9-5 

9.98       .09 

45-93     •" 

39.90  -.06 

66.64+  -32 

43-IO     .11 

25.27     .19 

14.26      .33 

52.15       .16 

19.5 

10.05  +.0* 

46.02  +.06 

39.77      .18 

66.78—  .02 

43.19     .06 

25.42     .12 

14.50  +.16 

52.29       .10 

29.4 

10.06  —.01 

46.04  —.01 

39.53      .31 

66.60     .36 

43.22   +.01 

25.51  +.05 

14.58      .00 

52.36  +.04 

Feb.    8.4 

10.03       .05 

46.00     .07 

39-17     -48 

66.06     .69 

43.20  -.04 

25.51  -.03 

14.50  —.17 

52.38  -.01 

18.4 

9.96  —.10 

45.91   —.12 

38.70  —.50 

65.22-  .98 

43.14  -.08 

25.44  — .'o 

14.24  -.33 

52.34  -.06 

28.4 

9.83    .14 

45.76     .x6 

38.15     .58 

64.10     1.22 

43.05       .XX 

25-31      .'5 

13-84      .45 

52.27       .10 

Mar.  10.3 

9.69     .z6 

45.58       .90 

37-54     .64 

62.78     1.39 

42.92      .14 

25-13     -19 

13-33      .56 

52.15      .14 

20.3 

9.52     .18 

'I5-37     -M 

36.88     .67 

61.31     1.50 

42.77      .16 

24.92     .23 

12.72      .64 

51.99     .16 

303 

9.34     .x8 

45-15     •« 

36.20     .68 

59.78     1.55 

42.60     .17 

24.68     .25 

12.05      .^ 

51.82      .17 

Apr.    9-2 

9.16  —.17 

44.93  -.21 

35.51  -.68 

58.20—1.55 

42.43  -.17 

24.42  -.25 

11.34  -.71 

51.65  -.17  ; 

19.2 

8.99  -.x6 

44.76  -.19 

34.85  -.64 

56.67-X.48 

42.27  -.15 

24.17  -.24 

10.63  —.70 

51.48  -.15 

Nov.  24.6 

I2.6z  +.29 

48.90  +.34 

38.56  +.50 

74.28+1.58 

45.40  +.28 

28.10  +.43 

18.24  +-90 

54-55  +.33 

Dec.    4-6 

Z2.88      .25 

49.22     .30 

39.00     .38 

75.81     1.43 

45.66      .25 

28.51      .38 

19.10     .8x 

54.87      .30 

14.6 

13. 1 1   +.21 

49.50  +.26 

39.31  +.26 

77.I3+X.16 

45.90  +.22 

28.85  +-34 

19.85  +.70 

55-15  +.87 

24-5 

13-31      •«7 

49.74    .21 

39.52      .14 

78.12       .84 

46.11      .18 

29.17      .29 

20.49     .58 

55-41      .24 

34-5 

13.46  +.13 

49-93  +-X5 

39.60  +.03 

78.81+  .53 

46.27  +.X3 

29.43  +.83 

21.00  +.44 

55.63  +.19 

Mean 

Solar 

C^  Cancri, 

^Cancri. 

30  Monoce- 
rotis. 

^Chamae- 
leontis. 

ff  Hydrae. 

7  Cancri. 

ifl  Cancri. 
(mean.)' 

0  Hydrae. 

•      » 

•      * 

e        t 

0           r 

•      » 

0            t 

0      1 

0                 9 

Date. 

72     3 

80  30 

93  35 

167      10 

86  18 

68  10 

59     2 

87  16 

h      m 

.8     6 

h      m 

8  II 

h      m 

8  20 

h      m 

8  23 

h      m 

8  33 

h      m 

8  37 

h      m 

8  48 

^      m 

9     9 

8 

8 

■ 

8 

8 

8 

8 

8 

(Dec.  30-6) 

27.73  +•«» 

4.69  +.20 

39.08  +.20 

44.85+  .35 

31.18  +.22 

29.03  +.25 

7.66  +.27 

8.79  +.24 

Jan.    9*5 

27.91     .x6 

4.87      .z6 

39.26       .15 

45.H+  .18 

31.37     -'7 

29.25       .20 

7.90       .22 

9.02       .20 

195 

28.05        .IX 

5.01      .XX 

39.39       •" 

45.20       .00 

31.53     .13 

29.42       .15 

8.10       ,17 

9.20       .15 

29.5 

28.14     .06 

5.09     .06 

39.48       .06 

45.12—  .18 

31.63     .08 

29.54       .09 

8.23       .11 

9.33       ." 

Feb.    8.5 

28.17  +'OI 

5.12  +.OX 

39.51   +.0X 

44-85      -35 

31.68  +.03 

29.60  +.04 

8.31    +.05 

9.42       .07 

18.4 

28.15  -.04 

5. 1 1  -.04 

39.50  -.04 

44.41-  .52 

31.69  -.02 

29.61  —.01 

8.33  -.01 

9.46  +.02 

28.4 

28.08     .09 

5.05    .08 

39.44       .08 

43.80     .66 

31.64      .06 

29.57       'O6 

8.29       .06 

9.45  -.03 

Mar.  10.4 

27.97       .12 

4.95       .IX 

39-34     •" 

43.08     .77 

31.56     .xo 

29.49       .10 

8.21       .10 

9.40       .07 

20.4 

27.84     .14 

4.82     .14 

3923     .13 

42.25      .87 

31-45     .13 

2937     .13 

8.09       .13 

9*31      .10 

30-3 

27.68      .16 

4-67     -15 

39.08     .15 

4135     .93 

31.31     .14 

29.23     .15 

7.94     .«5 

9.20       .12 

Apr.   9-3 

27.52  -.X7 

4.52  —.16 

38.92  -.x6 

40.38-  .98 

31.16  -.X5 

29.07  -.16 

7.78  -.17 

9.07  -.13 

19-3 

27.35      .16 

4.36     .x6 

38.76     .16 

39.38    x.oo 

31.01     .X5 

28.91     .x6 

7.60       .18 

8.93      .14 

29.2 

27.20     .15 

4.20     .14 

38.61     .15 

38.38    x.oo 

30.86     .X4 

28.75     .15 

7.43     .17 

8.79     .X4 

May   9*2 

27.06  -.13 

4.07  — .X2 

38.47  -.13 

37.39-  .98 

30.72  -.X2 

28.60  -.X4 

7.26  -.15 

8.65  — .X3 

24 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS,            * 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

P  Argils. 

a  Lyncis. 

10  Leonis 
Minoris. 

0  Leonis. 

C  Chamae- 
leontis. 

19  Leonis 
Minoris. 

IT  Leonis. 

A  Ursae  Ma- 
joris.       j 

0       * 

0       * 

0       f 

0       * 

0       » 

0       t 

0       * 

•       * 

Date. 

159 18 

55  " 

53     9 

79  39 

170  29 

48   28 

81    28 

46  35 , 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

9    12 

9  14 

9  28 

9  35 

9  36 

9  51 

9  54 

XO    II    ' 

8 

8 

8 

s 

s 

s 

s 

8                        1 

(Dec.  30- 6) 

8.6i  +.40 

56.74  +.30 

4.85  +.32 

47.74  +.27 

57.09+  .88 

32.57  +-35 

54.59  +.28 

2.85  -f-.37 

1  Jan.    9.6 

8.96     .30 

57-02    .25 

5-14     -27 

47-99     -23 

57-87      .66 

32.90     .31 

54-85      -24 

3-20     .33 

19.6 

9.20     .19 

57.25    .20 

5.40     .22 

48.20     .19 

58.42      .43 

33.19     .26 

55.08    .20 

3.51     .a8 

29.5 

9-33  +-07 

57.42      .14 

5.59     .16 

48.37      .X4 

58.73+  .20 

3341      -19 

55.26    .16 

3.76     .22 

Feb.    8.5 

9-33  --05 

57-53    -08 

5.72      .ZO 

48.49     .09 

58.81-  .03 

33-57     -13 

55.40       .ZZ 

3.95     .t6 

Z8.5 

9.22  -.16 

57.58  +.02 

5.79  +-04 

48.55  -•■-05 

58.66-  .26 

33-67  +-07 

55.48  +.06 

4.07  +.Z0 

28.5 

9.01     .27 

57.58  -.03 

5.79  -.02 

48.58      .00 

58.29     .47 

33.71    +.0X 

55.52  +.0Z 

4.14  +.03  1 

Mar.  10.4 

8.68     .36 

57.52     .08 

5-75     -07 

48.55  -.05 

57.71      .66 

33.69  -.05 

55-51  -.03 

4-X3  --03 

20.4 

8.29     .42 

57.41       .X2 

5.65       .12 

48.48     .08 

56.96     .83 

33.60     .zo 

55.46     .07 

4.07     .09 

304 

7.83     .49 

57-27     -15 

5.52     .Z5 

48.39     .ZI 

56.05      .98 

33-48     .14 

55-38     .09 

3-95     -13 

Apr.    9.3 

7-32  -.52 

57.11  -.z7 

5.36  -'^7 

48.27  -.13 

55.OO-z.09 

33-33  --17 

55.28  -.Z2 

3.81  -.z6 

19-3 

6.78     .55 

56.93    -xS 

5.19     .Z9 

48.14     .14 

53-87    I-X7 

33-15     -19 

55-15    •»3 

3.64     .z8 

29-3 

6.22      .S6 

56.75     ->9 

4.99     .19 

48.00    .13 

52.66    z.23 

32.95     •» 

55-03     .13 

3.44     •» 

May    9-3 

5.66     .56 

56.56     .17 

4.82     .17 

47.87    .13 

51.41    «-a4 

32.76     .20 

54.90     .z3 

3.24       .20 

19.2 

5- 10  -.55 

56.40  -.z6 

4.65  —.16 

47.74  -.12 

50.18— 1.24 

32.56  -,z9 

54-77  -•« 

3.04  -.Z9 

Mean 
Solar 

ft  Hydrae. 

P  Leonis 
Minoris. 

a  Antliae. 

P  Octantis. 
S.P. 

41  Leonis 
Minoris. 

i*  Chamae- 
leontis. 

46  Leonis 
Minoris. 

Groombr. 
1706. 

e           t 

0             r 

•       f 

0       t 

0       0 

0       / 

0 

0       • 

Date. 

106     19 

52  47 

120  33 

188  5 

66  17 

170     0 

55  14 

II   41 

# 

h      m 

h       m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

10   21 

10    22 

10   22 

10  35 

10  37 

10  44 

10   47 

10   51 

8 

8 

8 

8 

8 

8 

a 

s 

Jan.  19-6 

14.67  +.22 

5-53  +.a6 

34.07  +.22 

40.43-  .72 

58.00  +.26 

56.07+   .80 

42.49  +.28 

60.00  +.90  1 

29.6 

14.88     .x8 

5.77       .2Z 

34.27     .z8 

3983       .47 

58.23       .2X 

56.78       .60 

42.75      -23 

60.84     -7S 

Feb.    8.6 

15.03     .13 

5.96     .16 

34-43     .la 

39.48-  .23 

58.42     .z6 

57-29     -39 

42.96     .x8 

61.50     .56 

18.5 

15.13     .08 

6.09       .10 

34-53     -07 

39.38       .00 

58.56     .zx 

57-57+  •x9 

43.12     .13 

61.96     .33 

28.5 

15.18  +.03 

6.17  +.04 

34.58  +.02 

39.49+  .24 

58.64     .06 

57.67-  .ox 

43.23     .08 

62.19  +.Z4  - 

Mar.io.5 

15.19  —.01 

6.17  —.01 

34.58  -.02 

39.86+   .48 

58.67  +.0X 

57.55-  .« 

43.27  +.02 

62.22  -.07  j 

20.4 

15.17     .05 

6.14     .06 

34-54     -06 

40.45       .70 

58.66  —.03 

57.24     .40 

43.26  —.03 

62.04     .28  1 

30.4 

15.10     .08 

6.05        .10 

34-47      09 

41. 26       .91 

58.61     .07 

56.75     .56 

43.21      .07 

61.66    .47  ; 

Apr.   9.4 

15.OZ     .zo 

5-93     -13 

34.36     .12 

42.28     1. 10 

58.53    -09 

56.11     .71 

43.Z2     .xo 

61.10    .62 

19.4 

14.90    .11 

5-79    .15 

34-23     -14 

43.46   X.26 

58.43     .zz 

55-33     .83 

43.01     .X3 

60.42     .73 

29.3 

14.78  — .la 

563  -.17 

34.09  -.15 

44.80+1.39 

58.31  -.13 

54.44-  .94 

42.86  —.15 

59.61  -.84 

May   9-3 

14.66       .12 

5.45     .18 

33-94     -15 

46.25   1.50 

58.16     .14 

53-44   J-03 

42.71      .x6 

58.73      .91 

193 

14-53     .X3 

5.28    .17 

33-79     -15 

47.81  X.59 

58.03     .13 

52.39   X.08 

42.55     .z6 

57-79    -94 

29.3 

Z4.4O       .12 

5.12     .z6 

3363     .14 

49.43  Z.62 

57-90     .13 

51.29  1. 12 

42.39     -15 

56.85     .94 

June  8.2 

14.28  — .ZX 

4.96  -.Z4 

33.30  -.zt 

5I.05+Z.59 

57.78  -.zz 

50.16— Z.X4 

42.25  -.Z4 

55.92  -.91 

1 

1 

ADDITIONAL  FIXED  STARS,  1899. 


371 


APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS.            I] 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

V  Octantis. 

1 

/*  Leonis. 

V  Ura.  Maj. 

V  Urs.  Maj. 

^Hydrae. 

;r  Urs.  Maj. 

irVirginis. 

eCorvi. 

0             f 

0       t 

•       ' 

•       1 

•       t 

•       * 

•       / 

• 

Date. 

1 

X74    3 

87  30 

44  57 

56    21 

121    18 

41   40 

82  49 

112       3 

h      m 

h       m 

h      m 

h       zn 

h      m 

h      m 

h      zn 

h      zn 

II       0 

II       I 

II       4 

II    13 

II    28 

II    40 

"  55 

12      4 

8 

8 

8 

8 

8 

8 

8 

8 

Feb.    8.6 

13.06-f  .75 

47.62  +.17 

2.50  +.33 

4.60  +.33 

4.59  +.30 

46.34  +.38 

44.25  +.33 

58.24  +.33 

i8.6 

13.66       .43 

47-76       .13 

2.70       .17 

4.79       .16 

4.77      .Z« 

46.60       .33 

44 

.45     -18 

58.45       .19 

28.5 

13.91+  .10 

47.88       .09 

2.84      .10 

4.92     .zo 

4.91     .zz 

46.78     .Z5 

44 

.62     .Z4 

58.62     .ZS 

Mar.  10.5 

13.84-  .33 

47-93  +-<H 

2.90  +.04 

5.00  +.05 

4.99   .06 

46.90     .09 

44 

•73     .09 

58.75      .ZI 

20.5 

13-46      .54 

47.95     .00 

2.91  —.03 

5.OZ       .00 

5.03  +.03 

46.95  +.03 

44 

.80    .05 

58.83     .07 

30.4 

12.78-  .83 

1  47.92  -.03 

2.85  -.07 

4.99  -.04 

5.03  —.01 

46.95  -.04 

44 

.84  +.03 

58.88  +.0S 

Apr.    9-4 

11.82     Z.09 

■  47.88     .06 

2.76       .11 

4.93     .06 

5.00     .05 

46.88       .09 

44 

.84  — .OZ 

58.89     .00 

19.4 

10.60     1.3a 

47.80    .08 

2.64     .14 

4.84     .11 

493     -08 

46.77     .Z3 

44 

.81    .04 

58.87  -.05 

29.4 

9.16     1.53 

47.71       .10 

2.47     .x6 

4-71     -IS 

4.85     .zo 

46.63     .z6 

44 

•75     .<« 

58.84     .06 

May   9-3 

7.54    1.68 

47.61     .11 

2.29     .19 

4.58     .Z4 

4.74       .Z3 

46.45     .z8 

44' 

.68     .07 

58.77      .08 

19-3 

5.80-1.80 

47.50  —.11 

2.09  —.30 

4-43  -.15 

4.62  -.13 

46.26  —.30 

44- 

60  —.08 

58.68  -.09 

293 

3-95    »-87 

47.39    .11 

1.89       .30 

4.28     .IS 

4.49     .Z4 

46.05       .33 

44, 

5z     .zo 

58.60     .zo 

June  8.3 

2.05    X.89 

47.28     .10 

1.69     .19 

4.12     .15 

4-34     -H 

45.82       .33 

44- 

39    •" 

58.49     .zz 

18.2 

0.16— 1.89 

47.18  —.10 

X.5Z  ~.xe 

3-98  -.14 

4.2 Z  -.zs 

45.62  —.30 

44- 

29 -.09 

58.38  -.ZI 

• 

2  Can.  Ven. 

6  Urs.  Min. 

^CoTvi. 

/?  Can.  Ven. 

yVirginis, 

31  Comae 

yCassiop., 

43  Cephei, 

Mean 
Solar 

{m^an.) 

Berenices. 

S.P. 

S.P. 

0       * 

•       t 

0          ' 

0           r 

•             r 

0       t 

e          t 

0              f 

Date. 

48  47 

I  44 

105  57 

48     6 

90  54 

61 55 

330     10 

355  43 

h       m 

h      m 

h      m 

h      zn 

h      m 

h      zn 

h      zn 

h      in 

12    II 

12    14 

12    24 

12    28 

12    36 

le  46 

12    50 

12  54 

8 

s 

s 

8 

s 

s 

8 

8 

Feb.    8.6 

6.74  +.38 

55-72+5-4« 

40.77  +.34 

59-43  +-S1 

34-83  +.a3 

49.19  +.38 

36.59  -.JO 

46.62—3.39 

18.6 

7.00    .33 

60.61  4.3Z 

40.99       .30 

59.70    .35 

35.06       .31 

49.45    .34 

36-33     '"S 

44-51   Z.9X 

28.6 

7.20    .18 

64.28  3.07 

41.17     .z6 

59-93     •» 

35-25    .17 

49.67       .30 

36.  Z4     .z6 

42.8 Z    Z.49 

Mar.  10.5 

7-35     -'S 

66.68   1.70 

4I.3X       .X3 

60.10    .14 

35-40    -JS 

49.85     .Z5 

36.0  Z     .zo 

4Z.54     Z.03 

20.5 

7.45     •o? 

67.63+  .38 

41.42       .08 

60.22     .09 

35-51     -09 

49.97     .zo 

35.94  -.03 

40.77-  .49 

30.5 

7.48  +.03 

67. 23-1. 13 

41.48  +.05 

60.28  +.04 

35.59  +.06 

50.05  +.06 

35.95  +.05 

40.55+  -07 

Apr.    9.5 

7.48  -.03 

65.43  3.4B 

41.51   +.03 

60.29  "'OI 

35-63  +-03 

50.  zo  +.03 

36.06     .Z3 

40.89     .6z 

19.4 

7-43     -07 

62.36  3.73 

41.51  -.01 

60.26     .05 

35.64       .00 

50.  zo  — .oz 

36.24      .33 

4Z.76    I.ZX 

29.4 

7-34     •" 

58.12   4.8X 

41.49    .03 

60.  z8     .09 

35.62  -.03 

50.08     .04 

36.50     .3Z 

43-13   x-fio 

'  May   9'4 

7.22     .13 

52.90  5.7a 

41.45    .05 

60.08       .13 

35-59    -05 

50.OX     .07 

36.86    .38 

44.96  3.0Z 

19.4 

7.07  -.15 

46.86-6.43 

41.38  —.07 

59.94  -.15 

35-53  --06 

49.94  -.09 

37.27  +.4S 

47.Z8+3.37 

29-3 

6.92     .z6 

40.24  6.90 

41.30     .oB 

59.79     .z6 

35-47    •<« 

49.84     .zo 

37-72    .47 

49.70  3.65 

June   8.3 

6.74     .17 

33.21   7.19 

41.21     .09 

5962     •ty 

35-39    .09 

49-73     •" 

38.22     .53 

52.46  3.84 

Z8.3 

6.57  -.17 

26.00-7.33 

4Z.ZZ  -.zo 

59.44  -.18 

35.29  -.10 

49.6Z  ~.za 

38.77  +-54 

55-38+a.9x 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS,           ' 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

dMuscse. 

e  Virginia. 

20  Can.  Ven. 

K  Octantis. 

B.AC.  4536. 

mVirginis. 

^Apodis. 

IT  Hydrae. 

1 

• 

•      / 

e        * 

•         r 

•      f 

•      » 

•      t 

•      t 

Date. 

161      0 

78  30 

48  54 

175  16 

52   18 

98    12 

166   19 

116    12 

h      m 

h     m 

h     m 

h      m 

h     m 

h      m 

h      m 

h      m  ■ 

12  55 

12  57 

13  13 

13    24 

13    30 

13  36 

13  55 

14      0    ■ 

■ 

8 

■ 

■ 

8 

8 

8 

8 

Mar.   0.6 

25.82  +.44 

11.63  +.X9 

3.65  +.a4 

49.91+1.93 

Z9.82  +.34 

2Z.Z4  +.23 

35-13  +.88 

39.66  +.26 

I0.6 

26.22     .35 

11.80     .13 

3.86     .19 

51.66   1.58 

20.06     .ao 

2Z.34      *<9 

35.91     .73 

39.90   .23 

20.6 

26.52     .36 

11.94     •" 

4.04     .14 

53.07    X.» 

20.23     .16 

2Z.52     .x6 

36.58     .60 

40.12     .ao  , 

30-5 

26.74     .17 

12.03     .07 

4.14     .09 

54.10     .84 

20.37     .la 

2Z.66    .xa 

37."     .46 

40.30     .16  ' 

Apr.   9-5 

26.85  +.07 

12.09     .04 

4.22  +.05 

54.74     .45 

20.47     .07 

21.77     .09 

37.50     .33 

40.44     .13 

19-5 

26.87  —.08 

12.12  +.01 

4.24     .00 

55.00+  .06 

20. 5  z  i-.oa 

2Z.84  +.g6 

37.77  +.«> 

40.55  +.10 

29.4 

26.80      .XI 

12. 1 1  — .oa 

4.22  -.04 

54.87-  .Sa 

20.5Z  — .oa 

2Z.88  +.03 

37.91  +.07 

40.64     .07 

May    9-4 

26.64       **^ 

12.09     .04 

4.16     .07 

54.35     -70 

20.48     .03 

2Z.9O       .00 

37.91  -.06 

40.68     .04 

19.4 

26.40     ,a8 

12.04     .06 

4.06     .10 

53.46   1.05 

20.4  z     .08 

'2Z.89  -.oa 

37.79     .19 

40.70  +.or 

29.4 

26.09     .35 

11.96     .oB 

3-95     .X3 

52.24   X.36 

20.32     .11 

2Z.86    .04 

37.55     .51 

40.70  —.02  1 

June  8.3 

25.71  -.41 

ZI.88  -.09 

3.81  -.15 

50.72-x.65 

20.20  -.13 

21.82  -.03 

37.  z8  -.4a 

40.67  -.05 

J8.3 

25.28     .45 

ZI.79     .10 

3.64     .17 

48.94   x.89 

20.06     .15 

21.76     .07 

36.70     .3a 

40.60     .07  ■ 

28.3 

24.80     .47 

ZI.68     .11 

3.47    -xs 

46.96  a.07 

Z9.91     .17 

21.67     .09 

36.14     .60 

40.51      .09  , 

July    8.3 

24-33  -47 

11.57  -*" 

3.28  —.19 

44.79-«.ai 

^9.73  — •«8 

21.57  "-•» 

35.50  -.65 

40.42  —.10 

Mean 

^Bootis. 

/cVirginis. 

4  Urs.  Min. 

d  Octantis. 

ABootis. 

^Virginia. 

fi  Hydri, 
S.P." 

a  Apodis. 

Solar 

e        f 

•      f 

•      t 

e        » 

e        * 

• 

0      t 

e        * 

Date. 

64    26 

99  48 

"  59 

173  12 

43  27 

102  54 

190  27 

168  37 

h      m 

h      m 

h     m 

h     m 

h     m 

h     m 

h     m 

h      m 

14  5 

14  7 

14      9 

14   10 

14   12 

14   13 

H  33 

14  35 

s 

8 

■ 

■ 

■ 

8 

8 

8 

Mar.  20.6 

50.38  +.19 

3331   +.19 

19.52+  .58 

55.99+1.24 

35.55  +.« 

4Z.49  +.19 

41.83-  .86 

27.32  +.88 

30.6 

50.55     .15 

33.48       .15 

20.00     .39 

57.12   1.0X 

35-74     '^7 

4Z.67     .x6 

41.05     .70 

28.14     .75 

Apr.    9-5 

50.67     .XI 

33.62       .12 

20.29     .w 

58.OX     .74 

35.89    .za 

4Z.8Z     .13 

40-44     .5a 

28.81     .60 

19-5 

50.76     .07 

33.72     .09 

20.40+  .03 

58.61     .47 

35.99    .07 

4Z.93      .10 

40.02     .33 

29.33     .44 

29.5 

50.82     .04 

33.80    .06 

20.33-  .17 

58.95+  ,90 

36.03  +.oa 

42.0Z     .07 

39.79-  -U 

29.68     .tf 

May   9*5 

50.84  +.0X 

33-84  +.03 

20.06—  .33 

59.02—  .07 

36.03  —.03 

42.08  +.04 

39.74+  .06 

29.88  +.X2 

19.4 

50.83  —.03 

3387  +.01 

19.63       .30 

58.8Z     .34 

35.97     '07 

42.  zo  -Koi 

39.91     .a6 

29.92  -.04 

29.4 

50.79     .05 

33.88  -.oa 

19.06      .63 

58.34     .60 

35.89      .10 

42.  ZZ  -kOX 

40.26    .43 

29.79     .ax 

June  8.4 

50.73     .07 

33.85     '04 

18.36       .73 

57.61     .85 

35.77     -M 

42.08     .OS 

40.80     .68 

29-49     .37  . 

X8.3 

50.65     .09 

33.80     .06 

17.55     -85 

56.64   1.06 

35.6Z     .17 

42.04     .06 

4X.50     .77 

29.05     .49 

28.3 

50.54  -.XI 

33.73  -.08 

16.65—  .93 

55.49-l.a3 

35.43  -.X9 

4Z.98  -k08 

42.35+  .91 

28.48  -.38 

July    8.3 

50.41     ,13 

33.64       .10 

15.69     .98 

54.17    J.39 

35.22     .ax 

4Z.89     .10 

43.32    1.03 

27.79     .75 

18.3 

50.28     .14 

33.53  ." 

14.69   I«OX 

52.70   1.33 

35.00    .aa 

4Z.78     .11 

44.42  i.ia 

27.00     .83 

28.2 

50.13  -.15 

33.41  ->M 

X  3.67— 1.08 

5Z.ZZ~I.64 

34.76  -vts 

4Z.66  -%zt 

45.5^»-M 

26. 13  —.90  ' 

1 

1 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

33  Bootis. 

47  Cephei. 
S  P. 

y  Scorpii. 

A  Bootis. 

p  Octantis. 

/?  Cor.  Bor. 

/Camelop.. 
S.  P 

<J*  Apodis. 

0            f 

0 

0      f 

0      t 

0 

0           r 

0            * 

•      f 

1       Date. 

1 

45  10 

349     I 

"4  53 

56  18 

174     8 

60  33 

341    I 

168  26 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

I 

1 

14  35 

14   52 

H  58 

15    II 

15    20 

15  23 

15  39 

16  5 

1 

8 

8 

8 

8 

8 

8 

% 

8 

Mar.  30.6 

7.65  +.ao 

37.18-  .48 

12.58   +.22 

28.56  +.22 

I4.95+I.79 

42.51   +.22 

42.07  -.40 

23.81+X.XX 

Apr.    9' 6 

7-83     -15 

36.80       .29 

12.78       .19 

28.76     .x8 

16.60    x.si 

42.72       .19 

41.74    .27 

24.86       .99 

195 

7.95     .xo 

36.61-  .08 

12.95       -I^ 

28.92       .14 

17.96    1.22 

42.89     .X5 

41.54    .14 

25.79     -86 

29.5 

8.02     .06 

36.65+  .14 

13-10      -13 

29.04       .XO 

19.03     .91 

43-03      ." 

41.46  —.02 

26.57     .71 

May   9' 5 

8.06  +.01 

36.89       .36 

13.21       .10 

29.12       .07 

19.77      -59 

43.12      .08 

41.51  +.11 

27.21      .56 

19.5 

8.04  —.04 

37.38+  .58 

13.29  +.07 

29.17  +.03 

20.19+  .25 

43.19  +.05 

41.68  +.24 

27.69+  .39 

i           29-4 

7.98     .08 

38.05       .76 

13-34  +-03 

29.18  —.01 

20.27—  -08 

43.22  +.08 

42.00    .37 

27-99     .« 

June   8.4 

7.89     .11 

38.89       .91 

13-35     -oo 

29.16     .04 

20.02     .41 

43.21   -.02 

42.42    .48 

28.12+  .05 

18.4 

7.76     .14 

39.88     X.06 

13-33  -.03 

29.10     .07 

19.43     .72 

43.17       -06 

42.96    .57 

28.08-  .13 

1          28.3 

1 

7.61      .17 

4Z.OO    1. 18 

13.30     .06 

29.00       .XI 

18.55    '-03 

43.09       .09 

43.57      -65 

27.85      .3x 

July    8.3 

7.41  -.ao 

42.22+1.25 

13.22  -.09 

28.88  — .X4 

17.36—1.30 

42.99  -.12 

44.27  +.73 

27-45-  .47 

18.3 

7.20       .31 

43-50    ^-29 

13.12        .XX 

28.73     -16 

15-95   1.53 

42.86      .X4 

45-03      .78 

26.91      .60 

28.3 

6.98     .23 

44.81  X.33 

13.00     .13 

28.57      .x8 

14.29  x.72 

42.71      .x6 

45.82      .80 

26.24     .73 

Aug.    7-2 

6.73      •84 

46.14   X.32 

12.85     .15 

28.37     .^ 

12.51   X.82 

42.53      .18 

46.64      .8x 

25-45     .83 

17.2 

6.49     .24 

47.44  Z.28 

12.70     .16 

28.17      .20 

10.66    X.86 

42.32      .X9 

47.45      .8x 

24.57     .90 

27.2 

6.25  -.23 

48.71+1.25 

12.53  --17 

27.97  -.» 

8.80-X.86 

42.15  -.x8 

48.26  +.79 

23.65-  .94 

^  Herculis. 

ffCor.  Bor. 

/Apodis. 

7  Urs.  Min. 

V  Ophiuchi. 

Tf  Herculis. 

«  Ophiuchi. 

rfArae. 

Mean 

Solar 

{mean.) 

0      * 

0      ' 

0      * 

0            * 

0      t 

0      * 

0      > 

0      * 

Date. 

44  48 

55  53 

168  40 

14   I 

105   36 

53  5 

"4  54 

150  36 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h     m 

16    5 

16    10 

16    18 

16    20 

17   4 

17    II 

17    15 

17    22 

8 

8 

8 

8 

8 

8 

8 

8 

Apr.    9»6 

37.52  +.26 

56.24  +.24 

8.O3+X.O4 

30.03  +.63 

37.89  +.28 

33.93  +.a9 

51.31   +.32 

3.50  +.55 

19.6 

37-75     -a* 

56.46       .20 

9.01        .93 

30.59       .50 

38.16       .25 

34.21      .26 

51.61        .28 

4.02       .50 

29.6 

37-94     -x? 

56.64     .x6 

9.88       .78 

31-02       .35 

38.40       .23 

34.46     .23 

51-87     .as 

4-49     -45 

May    9*6 

38.08     .13 

56.78    .13 

10.57       .62 

31.29       .20 

38.62       .20 

34.67     .20 

52.11     .23 

4-93     -40 

19.5 

3g.i9    .09 

56.90     .09 

II.Z2      .46 

31.42  +;o5 

38.81     .x8 

34-85     -16 

52.33     .ao 

5-29    .34 

29.5 

38.24  +.03 

56.97  +.05 

11.48+  .29 

31.39  -.xo 

38.98  +.X5 

34.99  +.12 

52.52  +.X7 

5.61  +.28 

June   8.5 

38.25  -.02 

57.00  +.OX 

11.69+  .XX 

31.21     .26 

39.12       .X2 

35.08     .08 

52.68      .X4 

5.85      .2X 

18.4 

38.21     .06 

57.00  -.03 

11.69-  .08 

30.87     .41 

39.22    .08 

35.14  +.04 

52.80     .xo 

6.03     .14 

28.4 

38.11     .IZ 

56.94    .07 

11.52      .26 

30.40     .53 

39.28  +.04 

35-15  --01 

52.87     .05 

6.12  +.07 

ijuly    8.4 

37.98     .15 

56.86       .10 

11.17      .43 

29.81      .65 

39.29       .00 

35-11     .06 

52.91  +.01 

6.16  —.ox 

'          18.4 

37.81  -.18 

56.74  -.13 

10.66-  .58 

29.10  -.75 

39-28  -.04 

35.03  -.xo 

52.90  -.03 

6.11  —.09 

28.3 

37-6i     .ai 

56.59    .16 

10.00      .71 

28.31     .83 

39.22    .08 

34.91      .14 

52.85     .07 

5.98     .16 

Aug.    7-3 

37-37     •«4 

56.41      .X9 

9.23      .83 

27.44     .90 

39.13   ." 

34.74      .18 

52.76       .XX 

5.78      .23 

17-3 

37.12    .96 

56.20       .2X 

8.34      .92 

26.52     .94 

39.01      .X4 

34-54     .ai 

52.63   .14 

5.52   .29 

27.3  1 

36.84    .27 

55-98       .22 

7.40      .96 

25.56     .96 

38.86     .x6 

34-32     .23 

52.48     .x6 

5.20   .34 

Sept.  6.2 

36.57  -.28 

55.76  -.22 

6-43-  -96 

24.59  -.96 

38.70  -.X7 

34.08  -.24 

52.30  -•.x8 

4.84  —.36 

16.2 

36.29    .27 

55-54     -M 

5.48     .93 

23.64     .98 

38.52     .17 

33.84     .«5 

52.11     .18 

4.49   .36 

26.2 

36.03    .24 

55-32     .23 

4-59     -85 

22.75     .87 

38.35     -16 

33-59     -24 

51-93     .x8 

4.12   .35 

Oct.    6.1 

35.81  -.20 

55.07  -.24 

3.79-  .75 

21.91  -.80 

38.20  -.X5 

33.35  -.'3  1 

51.76  -.X7 

3-79  -.30 
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..aO^M...  .ok™  ....  .,.«,C.  ...  ....^  K.OHX  .^0.            1 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Groombr. 

t  Herculis. 

6  Herculis. 

0  Herculis. 

A  Ss^ittarii. 

X  Draconis 

C  Pavonis. 

xLyrae. 

Mean 
Solar 

944.  s.P. 

0 

• 

0       * 

0 

0       t 

0       • 

0       • 

•       -   1 

Date. 

355     9 

43  56 

52  44 

61    15 

IIS  29 

17   19 

161   31 

S7  27 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

b      m 

h       m 

17    29 

17    36 

17    52 

18   3 

18    21 

18    22 

18  31 

18  55 

8 

s 

8 

8 

8 

8 

s 

s 

May  19-6 

34.98-   .46 

39.94  +.X9 

50.26  +.30 

39.13  +.ao 

48.08  +.86 

55.52  +.41 

22.26  +.66 

12.68  +.86 

29.6 

34-75    •«> 

40.11      .14 

50.44     .x6 

39.32     .17 

48.32     .83 

55-88    .31 

22.87     .57 

12.92      .83 

June  8.5 

34.98+  .46 

40.22     .09 

50.58       .18 

39.48     .14 

48.54       .80 

56.13     .19 

23.40     -47 

13.14      .19 

18.5 

35.67      .91 

40.29  +.04 

50.68       .08 

39-59     -w 

48.72       .16 

56.26  +.07 

23.81      .35 

13-31      -15 

28.5 

36.81    X.34 

40.31  —.01 

50.73  +.03 

39.67     .06 

48.86       .13 

56.27  -.06 

24.10     .84 

13.43     -10 

July    8.5 

38.35+1.73 

40.27  -.06 

50.74  -.03 

39.70  +.01 

48.96  +.06 

56.14  -.19 

24.28  +.18 

13-51  +.06 

18.4 

40.25    3.06 

40.18      .XI 

50.69       .06 

39.69  -.04 

49.01  +.03 

55.89     .31 

24.34       .00 

13.55  +.OI 

28.4 

42.47    a.36 

40.04     .x6 

50.61       .11 

39.63     .08 

49.01  —.03 

55.52      .42 

24.27  — .X3 

'3.53  -.04 

Aug.   7.4 

44.99    a.63 

39.85     .«> 

50.47       .15 

39-53    -la 

48.97       .06 

55.04     .58 

24.07      .35 

13.47   .09 

17-3 

47.72    8.80 

39-63     'M 

50.30       .18 

39.39    .16 

48.89     .xo 

54,49   .60 

23.76     .36 

13.36   .13 

273 

5o.5^fa.94 

39.37  --27 

50.10  — .3X 

39.22  -.18 

48.77  -.X4 

53.83  -.68 

23.35  --45 

13.21  -.X7 

Sept.  6.3 

53.61   3.05 

39.08     .39 

49.87      .84 

39.03       .30 

48.61     .x6 

53.12     .74 

22.85      .53 

13.03     .19 

16.3 

56.68  3.07 

38.78     .30 

49.61      .85 

38.82       .81 

48.43     .18 

52.35     .78 

22.29     .58 

12.83     .ax 

26.2 

59-75  3.04 

38.48      .39 

49.36      .35 

38.60       .38 

48.24     .19 

51.56     .79 

21.70     .59 

12.61      .88 

Oct.    6.2 

62.75  t.96 

38.19     .38 

49.  IX       .85 

38.38       .33 

48.06     .x8 

50.77     .79 

21.10     .60 

12.38       .83 

16.2 

65.67-l-a.84 

37.92  -.34 

48.87  -.83 

38.17  -.30 

47.88  -.X7 

49.98  -.77 

20.50  -.58 

12.15  --SS 

Mean 
Solar 

I  Lyrse. 

25  Camelop. 
S.P. 

^Lyrae. 

i^Cygni. 

/3Sagittae. 

dCygnl 

Groombr. 

1374.  S.  P. 

r  Pavonis.  . 

0       1 

0       ' 

0       f 

0                     9 

0       * 

0       * 

e          ' 

»   1 

Date. 

54    3 

352   36 

52  3 

62  IS 

72  45 

45  7 

344  " 

163    II 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h       m 

h      tn 

19   3 

19      9 

19    12 

19    26 

19    36 

19  41 

19    48 

19   49 

8 

8 

8 

8 

8 

8 

s 

8 

May  29.6 

44.83  +.84 

52.13-  .68 

54.54  +.85 

41.83  +.a5 

33-77  +-«3 

51.85  +.89 

8.41  -.57 

2.74  +.77 

June  8.6 

45.06     .ao 

5Z.60     .38 

54-77     -a» 

42.06    .3a 

34.01     .83 

52.13     .«3 

8.10     .85 

3-47     -69  i 

x8.6 

45.24     .16 

51-37-  -09 

54-96     .17 

42.27     .18 

34-23     •» 

52.36      .80 

7.90  -.13 

4.11     .59  < 

28.5 

45-37     -" 

51.42+  .19 

55.XI     -la 

42.44     .14 

34.41      .«6 

52.54     -»5 

7.84     .00 

4.65     .48 

July    8.5 

45.46    .06 

51.76     .47 

55.21     .07 

42.55     .09 

34.54     -" 

52.67     .10 

7.91  +.13 

5-07     .35 

18.5 

45*49  +-0' 

52-37+  -74 

55.25  +.08 

42.63  +.05 

34.63  +.07 

52.75  +.04 

8.10  +.85 

5-35  +-« 

28.4 

45.48  -.04 

53.25    I.OO 

55-25  -.03 

42.65     .00 

34.68  +.08 

52.75  -.08 

8.42    .38 

5.49  +.07 

Aug.   7-4 

45.42     .09 

54-37   «-M 

55.19     .08 

42.63  —.05 

34.68  -.08 

52.71       .07 

8.87    .49 

5.49  -.07  ' 

17-4 

45.31     .13 

55.69   1.4a 

55-08     .13 

42.56    .09 

34.64      .06 

52.62       .18 

9-40   .58 

5-35    .«  . 

27.4 

45.16     .17 

57.22   x.6a 

54-93     .»7 

42.45     .13 

34-55    -10 

52.48       .17 

ia04     .69 

5.08     .33 

Sept.  6.3 

44.98  — .ao 

58.94+1.78 

54.74  -.80 

42.30  -.16 

34.44  -.»S 

52.28  -.81 

10.79  +.78 

4.68  -.46 

16.3 

44.77     .« 

60.77   i*^ 

54-53     -M 

42-13      -«9 

34.29     .16 

52.05      .84 

ii.6o    .85 

4.17     .55 

26.3 

44-53     -34 

62.71   X.98 

54-29     -44 

41.93     .«> 

34.12     .X7 

51.80     .86 

12.48     .91 

3-59    .«« 

Oct.    6.3 

44.29      .34 

64.72   3.04 

54.04     .85 

41.72       .81 

33-94     .«8 

51-53     .97 

13.42     .96 

a.95     .^ 

16.2 

44.05      .84 

66.76  3.03 

53-79     -M 

41.51       .31 

33-75    ."9 

51.25      .88 

14.39     -97 

2.28    .67 

26.2 

43.81  -.29 

68.77+X.99 

53.55  --"S 

41.31  -.30 

33.57  -.18 

50.97  -.38 

15.36  +.98 

1.61  -.65 

Nov.   5-a 

43.61   -.19 

70.76+X.94 

53-33  -•«> 

41.12  -.19 

33.41  -'^7 

50.69  -.87 

X6.35  +.99 

a97  -.60 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

1 
I 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Sagittse. 

c  Sagittarii. 

^Aquilae. 

3x  CygnL 

a  Delphini. 

j9Pavoni8. 

V' Capricor. 

eCygnl 

AflCilU 

Solar 

e          t 

e         » 

•       * 

•          r 

•       * 

e         * 

• 

• 

Date. 

70  47 

"7  59 

91  7 

43  34 

74  27 

156  34 

115  38 

56  24 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      xn 

19  54 

19   56 

20     6 

20    10 

20  34 

20  35 

20  40 

20   42 

8 

a 

a 

a 

a 

a 

a 

a 

June  i8.6 

19-33  +•«» 

31.21  +.a5 

9.22  +.aa 

30.26  +.a3 

60. 15  +.a4 

58.62  +.33 

ZO.96  +.tf 

ZO.65  +.a6 

28.6 

19.52     .17 

31.45     .ax 

9.42     .19 

30.47     .19 

60.37     -ax 

59.12     .46 

ZI.22     .as 

ZO.89     .aa 

July    8.5 

19.67     .IS 

31.64     .17 

9.60     .xs 

30.65     .X4 

60.56     .X7 

59.53     -37 

11.45     -ax 

zz.zo     .x8 

z8.5 

19.78     .09 

31.79     .'3 

9-73    -w 

30.76     .08 

60.7Z     .X3 

59.85     .a8 

IZ.64     .x6 

ZZ.25     .xs 

28.5 

19.84  +.04 

31.89     .oB 

9.82     .06 

30.80  +.oa 

60.81     .08 

60.08     .x8 

ZI.78     .xx 

ZZ.35    .08 

Aug.   7-5 

19.86  —.01 

31.94  +.o« 

9.86  +.oa 

30.81  -.03 

60.87  +*<H 

60.20  +.07 

11.86  +.06 

ZZ.40  +.03 

17.4 

19.83     .OS 

31.92  -.03 

9.86  — .oa 

30.74     .09 

60.89     .00 

60.21  —.03 

IZ.9O  +.OX 

ZZ.4Z  — .oa 

27.4 

19.76     .09 

31.87     .oB 

9.82     .06 

30.62     •X4 

60.86  -.05 

60.13     •X4 

IZ.89  —.04 

ZZ.37    -07 

Sept.  6.4 

19.65     .xa 

31.78     .xa 

9.74     ,xo 

30.45     •X9 

60.79     .09 

59-94    -as 

ZZ.83     .08 

ZZ.28     .IX 

Z6.4 

19.52     .15 

31.65     .15 

9.63     .X3 

30.25     .a3 

60.69     .xt 

59.67     .31 

IZ.74     .xa 

ZZ.Z5    .13 

26.3 

19-35  --17 

31.49  -.17 

9.49  -.X4 

30.00  -.a6 

6a55  -.X4 

59.31  -.39 

zz.6z  -.14 

Z0.98  — .x7 

Oct.    6.3 

19.17     .18 

31.31     -xS 

9.34     -15 

29.73     .«7 

60.40    .xe 

58.89    .44 

ZZ.46    .16 

zo.Sz     .19 

16.3 

18.99     •29 

3I'Z2     .X9 

9.18     .x6 

29.46     .aS 

60.23    -x? 

58.44    .46 

ZZ.28     .x7 

Z0.60    .ao 

26.2 

18.80     .18 

30.94     .x8 

9.02     .x6 

29.18     .a8 

60.06     •X7 

57-97    -47 

zi.zx     .X7 

Z0.40    .ax 

Nov.   5-2 

18.63     'X^ 

30.77    .xe 

8.86     .X4 

28.90     .37 

59.90     .x6 

57.50    .45 

ZO.94     .x6 

Z0.Z9    .ao 

X5.2 

18.48  —.13 

30.62  —.13 

8.73  -.xa 

28.64  "'^9 

59.75  -.X5 

57.06  -.4a 

XO.78  -.15 

9.99  -.X9 

25.2 

18.37  -.09 

30.50  — .xa 

8.62  —.10 

28.41  -.aa 

59.61  -.X3 

56.66  —,38 

ZO.64  —.13 

9,8  Z  -.X7 

Mean 
Solar 

rCygni 

C  Capricor. 

74  Cygni. 

X^Octantis. 

CChamaele- 
ontis.S.P. 

ir«  CygnL 

z6Pegasl 

ff  Pegasi. 

•       t 

0       t 

e          ' 

•       1 

•       * 

0                9 

e          * 

•       t 

Date. 

52  23 

112    51 

50    a 

173 II 

189  31 

41    9 

64  33 

57  19 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

21    10 

21    20 

21    32 

21  35 

21    36 

ai  43 

21    48 

22      5 

a 

8 

s 

a 

s 

8 

a 

a 

July    8.6 

49.13  +.ai 

58.33  -l-.a4 

57-56  +.^ 

43.I5+X.35 

44.65—  .80 

7.24  +.a7 

3Z.49  +.a4 

33.55  +.a6 

18.6 

49.32     .x6 

58.55     .ao 

57.77     .19 

44.38   1.09 

43.94     .ft 

7.49     .aa 

31.71     .ao 

33.79    .aa 

28.5 

49.45       .XI 

58.73    -ts 

57.93     'M 

45.33     .81 

43.39     -43 

7.68     .x6 

31.88     .xs 

3398     .X7 

Aug.   7-5 

49.55     .06 

58.85     .xo 

58.06     .09 

45.99     '48 

43.08    .aa 

7.81       .10 

32.OT     .xx 

34- 14     .xs 

I7-3 

49.58  +.OX 

58.93     .06 

58.11  +.05 

46.29+  .X5 

42.96—  .ox 

7.88  +.04 

32. 1  z     .07 

34.24     .<« 

275 

49- 56  -.04 

58.96  +.OX 

58.12  -.oa 

46.28-  .x8 

43.06+  .as 

7.88  -.ox 

32.  z  5  +.oa 

34.30  +.04 

Sept.  6.4 

49.50     ,09 

58.95  -.04 

58.07     .07 

45.92     .53 

43.44    .47 

7.85   .07 

32.  Z4  -.03 

34.3Z  -.ox 

16.4 

49-39     -13 

58.89     .08 

57.99     ." 

45.21     .85 

44.  ox      .68 

7.75     .xa 

32.09    .07 

34.28     .06 

26.4 

49.24     .x6 

58.79     .XI 

57.86     .X5 

44.21    X.X3 

44.78     .88 

7.60     .X7 

32.0Z     .xo 

34.20     .xo 

Oct.    6.4 

49.06     .18 

58.67     .X3 

57.69     .17 

42.95    X.37 

45.77   X.Q7 

7.40     .ao 

3Z.90     .xa 

34.09     .xa 

16.3 

48.87  -.ao 

58.52  -.X5 

57.51  -.X9 

4i.47-x.55 

46.93+x.aa 

7.19  -%a3 

3Z.77  -.X4 

33.96  -.X4 

26.3 

48.66     .ai 

58.36     .x6 

57.30     .ax 

39.84    X.68 

48.22   x.3a 

6.95     -as 

3z.6z     .x6 

33.80     .x6 

Nov.   5-3 

48.45     .ax 

58.20     .16 

57.09     .ax 

38.10   X.74 

49.58   1.38 

6.69    .ae 

31.45     .x6 

33.63     .X7 

15.2 

48.24     .ao 

58.04     .15 

56.88     .ao 

36.35    x.74 

50.99  X.40 

6.43     .a6 

3Z.28     .x6 

33-45     -xS 

25.2 

48.05     .X9 

57.90     .X4 

56.68     .ao 

34.6a   X.67 

52.38  X.36 

6.17    .as 

31.13     -xs 

33.28     .X7 

Dec.   5-2 

1 
1 

47.87  -.X7 

57.77  -.xa 

56.48  -.X9 

33.OI-l.53 

53.7  i+x.a7 

5.93  --^s 

30.99  -.13 

33.  z  2  -.15 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

V  Octantis. 

yAquarii. 

ff  Aquarii. 

a  Lacertse. 

10  Lacertae. 

P  Octantis. 

A  PegasL 

Groombr. 
1706.  S.  P.  1 

•      t 

•      f 

•      ' 

e        f 

e        » 

• 

0       f 

0      .    ' 

Date. 

176  29 

91  54 

lOI    12 

40    14 

51     29 

171  55 

66  58 

348    19 

h      m 

h      m 

h      in 

h      m 

h      m 

h      m 

h      m 

h      m 

22    12 

22    16 

22    25 

22    27 

22    34 

22   35 

22    41 

22    51 

8 

8 

8 

8 

8 

8 

8 

8 

July    8.6 

47.96+2.87 

29.98  +.26 

21.77   +.26 

11.24  +-32 

47.14  +.29 

55-75+1-36 

43-32  +.27 

53.48-   .72 

i8.6 

50.64     a.44 

30.22       .22 

22.02       .23 

11.55     -a? 

47.41       .25 

57.03   2.20 

43-58       .24 

52.85       .56 

28.6 

52.83     1.92 

30.42       .18 

22.24       -30 

II. 8z     .22 

47.64       .22 

58.15   2.00 

43.81       .20 

52.36       .4a    j 

Aug.    7-6 

54-47   '-35 

30.58       .14 

22.42      .25 

12.00     .17 

47.84       .17 

59-04     -76 

43-99     -xe 

52.01        .29 

17-5 

55-53     -74 

30.71       .10 

22.54     -'o 

12.14     •'' 

47.98       .22 

59.68     .50 

44.13     .22 

51.78       .16 

27.5 

55.94+  .07 

30.79  +.05 

22.63  +.07 

12.21  +.05 

48.08  +.07 

60.04+  .23 

44.23  +.06 

51.70-  .02 

Sept.  6.5 

55.70-  .58 

30.81   +.01 

22.68  +.03 

12.24     .00 

48.11   +.02 

60.13—  -ofi 

44.30  +.04 

51.76+  .25 

16.4 

54.78    X.3Z 

30.81  -.oa 

22.69  —.02 

12.21  —.06 

48.10  —.02 

59-92     .36 

44.31  -.02 

52.01       .32 

26.4 

53.28   x.8z 

30.77     .06 

22.66     .05 

12.12       .22 

48.06      .06 

59.41      .63 

44.28     .05 

52.41       .47    , 

Oct.    6.4 

51.16  2.37 

30.70     .08 

22.58    .08 

12.00       .25 

47.97       .20 

58.66     .86 

44.22     .08 

52.95     -6a 

16.4 

48. 53-2.82 

30.61  —.10 

22.50  —.20 

11.82  -.18 

47-85  --13 

57.68— X.07 

44.13  —•10 

53-63+  .76 

26.3 

45-51   3.18 

30.50       .22 

22.38       .22 

11.63     -30 

47.71   .25 

56.49   2.26 

44.02    ;22 

54-47     -89 

Nov.  5-3 

42.16  3.42 

3037     •»3 

22.26      .23 

ZI.4I       .23 

47.54   .27 

55-15    1-39 

43-89    .13 

55.41    x.oo 

15-3 

38.66  3.51 

30.24       .12 

22.13       .24 

ZI.16       .23 

47.36    .28 

53.71    2.46 

43.76    .14 

56.47   x.xx 

25-3 

35-13  3.49 

30.12      .12 

21.99       •13 

10.92       .24 

47.18      .29 

52.22    2.47 

43.61    .23 

57.64  X.28 

Dec.   5-2 

31.67-3.33 

30.00  — .IX 

21.87  -•" 

10.67  —.24 

46.99  —.18 

50.76-1.43 

43-47  -^U 

58.83+2.X9 

15.2 

28.46-3.06 

29.90  -.09 

2 1.76  -.10 

10.44  -.83 

46,81  —.17 

49. 36-2.33 

43«34  --'3 

60.05+X.20 

0  Androm. 

9  Aquarii. 

rPegasi 

X  Androm. 

i»  Aquarii. 

dSculptoris. 

yi  Octantis. 

33Piscium. 

Mean 
Solar 

• 

•      t 

•      f 

•     t 

• 

• 

• 

• 

Date. 

48 13 

96  36 

66  49 

44  5 

108  50 

1x8  41 

17a  35 

96  16 

h      m 

h      m 

h     m 

h      m 

h     m 

h     xn 

h      m 

h      m 

22    57 

23      9 

23    15 

23    32 

23  39 

23  43 

23   46 

24      0 

8 

■ 

8 

■ 

■ 

■ 

8 

8 

July  28.6 

20.30  +.25 

9-43  +-S3 

42.Q3  +.23 

4Z.20  +.09 

Z.64  +.26 

43.81  +.28 

19.89+2.37 

13.57  +»a6 

Aug.    7-6 

20.53       .90 

9.64     .28 

42.24       .20 

41.47     .23 

1.89     .22 

44.06    .24 

21.18     2.20 

13.81     .23 

17.6 

20.70     .IS 

9.80    .24 

42.43       ,26 

41.70     .20 

2.08     .x8 

44.28       .20 

22.28       .97 

14.03     .20 

27.5 

20.83       .20 

9.93       .XI 

42.56       .22 

41.87      .25 

2.25     .24 

44.46      .15 

23.12       .70 

Z4.20     .16 

Sept.  6.5 

20.90  +.05 

I0.02      .07 

42.65       .07 

42.00       .20 

2.37     .20 

44.59      .11 

23.69       .41 

14-34     •!« 

Z6.5 

20.91       .00 

XO.O7  +.03 

42.70  +.03 

42.07  +.05 

2.46  +.06 

44.68  +.07 

23-93+  •" 

Z4.43  +.08 

26.5 

20.90  —.04 

10.08  —.01 

42.72      .00 

42.10  +.01 

2.50  +.02 

44.72  +.02 

23.87-  .22 

Z4.50     .04 

Oct.    6.4 

20.83      .09 

ZO.O5      .04 

42.70  —.04 

42.08  —.04 

2.49  —.02 

44-73  --03 

23-51     .5« 

Z4.52  +.02 

16.4 

20.73       .12 

zo.oo    .07 

42.65       .07 

42.02       .06 

2.46     .OS 

44.68     .08 

22.86     .80 

Z4.5I  -.08 

26.4 

20.6o    .15 

9.92     .09 

42.56       .09 

4Z.92       .2S 

a.  40    .08 

44.61     .09 

21.91   2.07 

Z4.48     .03 

Nov.    5«3 

20.44  —.16 

9.82  —.10 

42.46  —.22 

41.78  -.25 

2.31  —.20 

44.51  -.22 

20.72-2.29 

14.42  —.07 

15-3 

20.27     .x8 

9.71       .12 

42.34       .22 

4J.63       .27 

2.20    .21 

44-39     -xs 

19.32   2.46 

14-34     -«9 

'          253 

20.08     .19 

9-59    •" 

42.21      .23 

41.44       .29 

2.08    .22 

44.26     .24 

17.80  2.37 

Z4.24     .xo 

Dec.    5-3 

19.89      .29 

9-47     ." 

42.08       .23 

41.25       .19 

1.96      •22 

44.11     .25 

Z6.17   2.64 

Z4.Z4       .21 

15.2 

19.70    .18 

9.36       .21 

41.95       •« 

41.05       .20 

1.84      .22 

43-97     -M 

Z4.51    i.6s 

Z4.O3       .22 

25.2 

19.52  —.18 

9.26  —.09 

41.83  -.12 

40.84  —.21 

1.71  -.22 

43.82  -.24 

12.87— 2.60 

13.92  -%t2 

35-2 

19-34  -•«7 

9.18   —.07 

41.71  —.11 

40.64  —.20 

1.60  —.20 

43.69  -.22 

ZI.31-J-50 

13.81  -.XO 

SOLAR  EPHEMERIS,  1899. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Data. 


Jan. 


X 
2 

3 

4 
5 

6 

7 
8 

9 

10 

XI 

Z2 

13 
14 
15 

z6 

17 
z8 

19 

20 

21 
22 

23 

24 
25 

26 

27 

28 
29 

30 
31 

Feb.    I 

2 

3 
4 

5 
6 

7 
8 

9 

10 
II 
12 

13 
M 

15 
x6 


Apparent  Right 
AscensioxL 


Mean  Noon. 


b   m    • 
8  48  24.66 

8  52  49.26 

8  57  13.51 

9  X  37.39 
9    6    0.89 

9  xo  23.93 
9  14  46.52 
9  19  8.62 
9  23  30.21 

9  27  51.24 

9  32  11.70 

9  36  31-56 
9  40  50.80 

9  45  9.38 
9  49  27.28 

9  53  44.49 
958    0.97 

20    2  16.74 

20    6  31.75 

20  10  45.99 

20  15  59-46 
20  19  12.14 
20  23  24.03 
20  27  35.12 
20  31  45.40 

20  35  54.88 
2040  3.55 
20  44  II. 41 
20  48  18.46 

20  52  24.71 

2056  30.15 

21  034.79 
21  4  38.61 
21  8  41.64 
21  12  43.88 

21  1645.31 
21  20  45.96 
21  24  45.81 
21  28  44.89 
21  32  43.16 

21  36  40.65 

21  40  37-37 
21  44  33.32 
21  48  28.50 
21  52  22.93 

21  56  16.61 

22  o    9.55 


App. 
Noon. 


■ 
25.36 
50.06 
Z4.40 
38.36 
X.94 

25.06 

47-73 
9.90 

31-55 
52.67 

13-19 

33." 
52.41 

11.06 

29.02 

46.28 

2.84 

18.65 

33-70 
47-99 

61.49 
14.21 
26.14 

3727 
47-59 

57.10 

5-79 
13.68 
20.76 
27.02 

32.49 

37.13 
40.97 

44.01 

46.25 

47.70 

48.34 
48.20 

47.28 
45-54 

43-03 
39.74 
35.69 
30.85 

25-27 

18.93 
11.85 


Apparent 
Declination. 


Mean  Noon. 


9        1  M 

-22  59  10.0 
22  53  50.2 
22  48  2.9 
22  41  48.5 
32  35  7.1 

-22  27  58.7 
22  20  23.6 
22  12  22.3 
22  3  54-7 

«  54  61.3 

-21  45  42.1 

21  35  57-6 
21  25  48.1 
21  15  13.8 
21  4  15.0 

-20  52  52.2 

2041  5-5 
20  28  55.4 
20  16  22.3 
20  3  26.2 

-19  50  8.0 
19  36  27.5 
19  22  25.4 
19  7  61.9 

18  53  17.5 

-18  38  12.^ 
18  22  47.0 
18  661.8 
17  50  56.9 
17  34  33-0 

-17  17  50.1 
17  o  48.9 
16  43  29.8 
16  25  53.0 
16  7  58.9 

-154948.3 
15  31  21.2 
15  12  38.2 

14  53  39-7 
£4  34  26.2 

-14  14  58.1 
13  55  15-8 
13  35  19.8 
13  14  70.6 
12  54  48.5 

-12  34  14.0 
-12  13  27.6 


App. 
Noon. 


9.1 
49.1 

x-7 
47.1 

5.4 

56.8 
21.5 
19.9 
52.1 
58.3 
38.8 

54-0 

44.1 

9.6 

10.5 

47-4 

0-3 

49-9 
16.4 

20.1 

1-5 
20.7 

18.3 

54-3 
9.6 

4-3 

38.5 
52.9 

47-7 
23-5 

40-4 
39-0 
19-6 

42-5 
48.3 

37.4 
10. 1 

26.9 

28.2 

14.5 

46.2 
3-8 
7.7 

58.3 
36.2 

1.6 
15.1 


Hourly 
Motion. 


Right 
Aacen. 


• 

XX.QSX 

X  1.0x8 
iz.oos 
Z0.986 
Z0.969 

XO.95X 
ZO.93X 
Z0.910 
10.888 
X0.865 

10.840 
10.8x5 
10.788 
X0.76X 
Z0.732 

10.70a 
xo.67a 
Z0.64X 
Z0.609 
10.577 

10.545 
X0.512 
10.479 
10.446 
10.412 

10.379 

10.345 
10.31Z 

10.277 
10.243 

10.210 

10. 177 

XO.X43 
10.110 
10.076 

10.043 
10.010 

9-977 
9-945 
9.913 

9.880 

9.847 
9.815 

9.784 
9.753 

9-7M 
9.691 


DeeU- 
nation. 


•fxa.76 
X3.89 
15.02 
x6.x5 
17.28 

+X8.40 
X9.5X 
20.60 
21.69 
82.76 

+23.82 
24.87 
25.9X 
26.94 

+28.94 
99-93 
30.90 

3X.85 
32.80 

+33-73 
34-63 
35.53 
36.4a 
37.28 

+38.13 

38.97 

39-79 
40.60 

4X-39 

+42.16 
42.92 
43.67 
44*39 
45-10 

+45.79 
46.46 
47.  XI 

47-74 
48.36 

+48.96 

49-54 
50.  z  I 

50.65 
51.18 

+51.68 
+52.17 


Equation 
of  Time 

for 

Apparent 

Koon. 


+  3  53-36 
4  2X.40 

4  49-xi 

5  16.45 

5  43-38 
+  6    9.87 

6  35.91 

7  1.46 
7  26.49 

7  50.97 

+  8  14.87 

8  38.19 

9  0.86 
9  22.88 

9  44-23 

+10  4.88 
10  24.82 

10  44.02 

11  2.47 
II  20.15 

+"  37-05 

11  53-i8 

12  8.51 
12  23.04 

12  36.76 

+12  49.68 

13  1-79 
13  13-07 
13  23.57 

■  13  33-26 

+1342.13 
13  50.20 

13  57-47 

14  3.94 
14    9.61 

+14  14.48 
14  18.56 
14  21.86 

14  24.35 
14  26.06 

+14  27.00 
14  27.16 
14  26.54 
14  25.18 
14  23.03 

+14  20.15 
+14  16.52 


Semi- 
diameter 

at 
Anparont 

rtooo. 


16  18.40 
x6  18.39 
x6  18.38 
x6  18.36 
16  18.33 

x6  18.30 
x6  18.27 
16  18.23 
x6  18.19 
16  18.15 

16  18.10 
16  18.05 
16  17.99 
16  17.93 
16  17.87 

16  17.80 
16  17.73 
16  17.65 
16  17.57 
16  17.48 

16  17.39 
16  17.30 
16  17.20 
16  17.09 
16  16.97 

16  16.85 
16  16.72 
16  16.59 
16  16.46 
16  16.32 

16  16.17 
16  16.02 
16  15.86 
16  15.70 
16  15.53 
16  15.36 
16  15.19 
16  15.01 
16  14.83 
16  14.65 

16  14.47 
16  14.29 

16  14  TO 
16  13.91 
16  13.72 

16  13.52 
16  13.32 


Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 


m    ■ 
11.03 

XO.99 

XO.94 

XO.89 

10.83 

10.77 
XO.71 
10.64 
10.56 
XO.48 

10.40 
10.32 
10.23 
XO.14 
10.05 

9.0 
9.86 
9.76 
9.66 
9.56 

9.46 

9.36 

9-25 
9.14 

9.03 

8.92 
8.80 
8.69 
8.58 

8.47 

8.35 
8.24 
8.12 
8.01 
7.89 

7.78 
7.66 

7-55 
7.43 
7.32 

7.21 
7.10 
6.99 
6.89 
6.78 

6.67 
6.57 


Sidereal 
Time 

of 
Mean 
Nooxb 


h  m  8 
8  44  31.38 
8  48  27.94 
8  52  24.50 

8  56  2X.06 

9  o  X7.6X 

9  4I4-X7 
9  8  10.73 

9  12  7.29 
9  16  3.85 

9  20  0.40 

9  23  56.0 
9  27  53.52 
9  31  50.08 
9  35  46.63 
9  39  43-19 

9  43  39.75 
9  47  36.30 
9  51  32.86 

9  55  29.42 
9  59  25.98 

20  3  22.53 
20  7  19.09 
20  II  15.65 
20  15  12.20 
20  19  8.76 

20  23  5.32 
20  27  1.87 
20  30  58.43 

20  34  54-98 
20  38  51.54 

20  42  48.10 
20  46  44.65 
20  50  41.21 
20  54  37-76 

20  58  34-32 

21  2  30.87 
21  6  27.43 
21  10  23.98 
21  14  20.54 
21  18  17.10 

21  22  13.65 
21  26  10.20 
21  30  6.76 
21  34  3-31 

21  37  59.87 

21  41  56.42 
21  45  52.98 


NoTS. — For  mean  time  interval  of  semidiameter  passing  meridian  subtract  o*.i9  from  the  sidereal  interval. 
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SOLAR  EPHEMERIS,  1899. 


1 

FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Data. 

• 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
oiTime 

for 

Apparent 

Noon. 

Semi- 
diameter 

Apparent 
Noon. 

Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 

Sidereal 
Time 

of 
Mean 

NooiL 

Mean  Noon. 

App. 
Noon. 

s 

Mean  Noon. 

App. 
Noon. 

Right 
AsceiL 

Decli- 
nation. 

h    m     a 

e       i         M 

M 

• 

M 

m     s 

< 

M 

m     8 

h    m     s 

Feb.  i6 

22     O     9.55 

11.85 

-12  13  27.6 

I5.I 

9.691 

+5*.  17 

-»-I4  16.52 

16 

1332 

I    6.57 

21  45  52.98 

17 

22     4     1.75 

4-04 

II  52  29.5 

17.0 

9.661 

53.65 

14  12  17 

16 

13.12 

I    6.47 

21  49  49-53 

i8 

22    7  53-25 

55-51 

II  31  20.3 

7.8 

9.^1 

53.  xo 

14    7.10 

16 

12.92 

I    6.37 

21  53  46.09 

19 

22  II  44.04 

46.28 

iz    9  60.4 

47.8 

9.603 

53.54 

14     1-34 

16 

12.71 

I    6.27 

21  57  42.64 

30 

22  15  34.14 

36.37 

10  48  30.1 

17-5 

9.574 

53.96 

13  54.88 

16 

12.50 

I    6.18 

22    I  39.20 

31 

22  19  23.58 

25.78 

—10  26  49.9 

37-3 

9.546 

+54.37 

+13  47-76 

16 

12.28 

z    6.09 

22    5  35-75  , 

22 

22  23  12.37 

14.54 

10     4  60.2 

47.6 

9.5a) 

54.76 

13  39-99 

16 

12.06 

z    6.00 

22    9  32.30 

23 

22  27     0.52 

2.66 

942  61.3 

48.8 

9.494 

55.14 

13  3159 

16 

11.83 

I     5-91 

22  13  28.86 

24 

22  30  48.06 

50.17 

9  20  53.5 

41.0 

9.469 

55.49 

13  22.57 

16 

11.61 

z    5.82 

22  17  25.41 

25 

22  34  35-OI 

37-09 

8  58  37.6 

25.2 

9*445 

55.83 

13  12.95 

16 

11.38 

X    5-74 

22  21  21.96 

26 

22  38  21.38 

23.43 

—  8  36  13.4 

I.I 

9*421 

+56.  X5 

+13    2.77 

16 

II. 14 

z    5.65 

22  25  18.52 

27 

22  42     7.20 

9.21 

8  13  41.6 

29.4 

9.398 

56.47 

12  52.03 

16 

10.90 

X    5-57 

22  29  15-07 

28 

22  45  52.49 

54.46 

7  50  62.5 

50.4 

9.377 

56.77 

12  40.75 

16 

10.66 

1    5-49 

22  33  ZI.62 

Mar.   I 

22  49  37.26 

39.20 

7  28  16.6 

4-6 

9.356 

57.05 

12  28.98 

16 

10.41 

1    5-42 

22  37    8.18 

2 

22  53  21.55 

23.46 

7    524-1 

12.3 

9.336 

57.31 

12  16.70 

16 

10.16 

X    5-35 

2241    4.73 

3 

2257     5.36 

7.24 

-  6  42  25.5 

13.9 

9.316 

+57.56 

+12     3.97 

16 

9.91 

z    5.28 

22  45    1.28 

4 

23     0  48.71 

50-55 

6  19  21.2 

9-7 

9.397 

57.79 

11  50.78 

16 

9-65 

I    5.22 

22  48  57-84 

5 

23     431-67 

33-47 

5  56  1 1.4 

0.1 

9.280 

58.OZ 

"  37-17 

16 

9.39 

I    5.16 

225254-39 

6 

23    8  14.20 

15.96 

5  32  56.7 

45-7 

9.364 

58.31 

II  23.14 

16 

9-13 

z    5.10 

22  56  50.94 

7 

23  II  56.34 

58.05 

5    9  37-5 

26.6 

9.348 

58.39 

II    8.72 

16 

8.87 

z    5.04 

23    047.50 

8 

23  15  38.10 

39.78 

-  4  46  14. 1 

3.4 

9.333 

+58.55 

+10  53.93 

16 

8.61 

z    4.98 

23    444-05 

9 

23  19  19.51 

21.14 

4  22  47.0 

36.5 

9.318 

58.70 

10  38.79 

16 

8.35 

z    4.92 

23    8  40.60 

JO 

2323    0.57 

2.16 

3  59  16.5 

6.3 

9.304 

58.83 

10  23.30 

16 

8.09 

I  4.87 

23  12  37.16 

ZI 

23  26  41.31 

42.85 

3  35  43- 1 

33.1 

9.Z9Z 

58.94 

10    7.48 

16 

7.82 

z    4.82 

23  16  33.71 

12 

23  30  21.73 

23.24 

3  II  67.1 

57-3 

9.X78 

59.03 

9  51-37 

16 

7.56 

I  4.78 

23  20  30.26 

13 

2334    1-87 

3-33 

-  2  48  29.1 

19.6 

9.167 

+59." 

+  9  34-95 

16 

7.29 

I    4-74 

23  24  26.81 

14 

23  37  41-74 

43.16 

2  24  49.2 

40.0 

9.Z56 

59.18 

9  18.26 

16 

703 

z    4.70 

23  28  23.37 

15 

23  41  21.34 

22.71 

2    068.1 

59-2 

9-X45 

59-83 

9    I-3I 

16 

6.77 

z    4.66 

23  32  19.92 

i6 

2345    0-70 

2.03 

I  37  26.1 

17.4 

9*135 

59.a6 

8  44.12 

16 

6.51 

z    4.63 

23  36  16.47 

17 

23  48  39-84 

41.12 

I  13  43-3 

•34-9 

9.136 

59.28 

8  26.72 

16 

6.24 

z    4.61 

23  40  13.02 

x8 

23  52  18.78 

20.02 

—  0  49  60.4 

52.3 

9.ZZ9 

+59.a8 

+  8    9.10 

16 

5.98 

X   4.59 

2344    9.58 

X9 

23  55  57  54 

58.73 

0  26  17.7 

9-9 

9.XZ9 

59.a7 

7  51-31 

16 

5-71 

X   4.57 

2348    6.13 

80 

23  59  36.12 

37.27 

-  0    2  35.5 

28-0 

9.10S 

59.34 

7  33-34 

16 

5-44 

X    4-55 

23  52    2.68 

21 

0    3  14.57 

15.67 

+  0  2I      5.8 

13.0 

9.099 

59*«> 

7  15-24 

16 

5-17 

X    4.53 

235559.24 

22 

0    6  52.90 

53.95 

0  44  45-9 

52.7 

9*094 

59.24 

6  57.02 

16 

4-90 

X    4-52 

23  59  55.79 

23 

0  10  31.12 

32.15 

+  18  24.4 

31.0 

9.091 

+59.07 

+  6  38.70 

16 

4-63 

X    4-51 

0    352.34 

24 

0  14    9.27 

10.23 

I  32    I.I 

7-4 

9.089 

58.98 

6  20.30 

16 

4-36 

X    4.50 

0    7  48.90 

25 

0  17  47.37 

48.28 

I  55  35-5 

4X.5 

9.087 

58.88 

6    1.84 

16 

4.09 

X    4-49 

0  II  45-45 

26 

0  21  25.43 

26.29 

2  19    7.4 

13.1 

9.086 

58.76 

5  43.35 

16 

3.81 

X    4-49 

0  15  42.00  ' 

27 

025    3.49 

4-33 

2  42  36.4 

41.8 

9.066 

58.63 

5  24.86 

16 

3-53 

X    4.49 

0  19  38.55 

28 

0  28  41.57 

42-34 

+  3    6    2.1 

7.2 

9.087 

+58.50 

+  5    6.40 

z6 

3-25 

X    4.49 

02335.11 

29 

0  32  19.69 

20.43 

3  29  24.5 

29.1 

9.090 

58.35 

4  47.97 

16 

2.97 

X    4.49 

0  27  31.66 

30 

0  35  57.87 

58-56 

3  52  43-0 

47.3 

9.093 

58.18 

4  29.61 

16 

2.69 

X    450 

0  31  28.21 

31 

0  39  36.15 

36.79 

4  15  57-0 

61.2 

9.097 

58.00 

4  "-33 

16 

2.41 

X    4-51 

03524.76 

32 

0  43  14-53 

15.10 

4  39    6.7 

Z0.5 

9.X03 

57.80 

3  53-17 

16 

2.12 

X    4-52 

03921.32  ; 

33 

0  46  53.05 

53-59 

+  52  11.4 

X4.9 

9.10B 

+57.59 

+  3  35-14 

16 

1.84 

X    4.54 

0  43  17-87 

34 

0  50  31.71 

32.21 

+  5  25  10.9 

14.0 

9.1x4 

+57.36 

+  3  17-25 

z6 

1.56 

X    4-56 

0  47  14-42 

N 

OTB.— For  mean 

time  in 

tenral  of  aemid 

iiameter 

passing 

meridia 

a.  subtract  0* 

.z8  from  th 

e  sidereal  i 

nterval. 

SOLAR  EPHEMERIS,  1899. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  B 
Asceasio 

ight 
n. 

Noon. 

Apparent 
Declination. 

Hourly 
Motion. 

Bauation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Seroid. 

Passing 

Meridian. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aecen. 

Decli- 
nation. 

h    m     ■ 

s 

0           i               M 

M 

8 

M 

m     8 

'<         u 

m     8 

b    m     s 

Apr.    I 

0  43  14-53 

15.10 

+  4  39    6.7 

10.5 

9.102 

+57-80 

+3  53.17 
3  35-14 

16     2.12 

I     4.52 

0  3921.32 

2 

0  46  53-05 

53-59 

5    2  11.4 

14.9 

9.108 

57.59 

16     1.84 

I    4-54 

0  43  17-87 

3 

0  50  31.71 

32.21 

5  25  10.9 

14.0 

9.1X4 

57.36 

3  17.25 

16     1.56 

z    4.56 

0  47  Z4.42 

4 

0  54  10.54 

X0.99 

548    4.8 

7-7 

9. 132 

57.12 

2  59.52 

z6    1.28 

I    4-59 

0  51  10.98 

5 

0  57  49.55 

49.96 

6  10  52.7 

55-3 

9.130 

56.86 

2  42.00 

16     I.OO 

z    4.62 

055    7-53 

6 

I    I  28.78 

29.14 

+  6  33  34.3 

36.7 

9*139 

+56.59 

+2  24.67 

z6    0.72 

z    4.65 

0  59    4.08 

7 

z    5    8.22 

8.53 

6  56    9.4 

11.3 

9.148 

56.31 

2     7.56 

16    0.44 

z    4.68 

z    3    0.64 

8 

I    8  47.90 

48.18 

7  18  37.3 

39.0 

9.158 

56.01 

z  50.69 

z6    0.16 

z    4.71 

I    657.19 

9 

I  12  27.82 

28.06 

7  40  57-8 

59-2 

9-169 

55.69 

z  34.07 

15  59.88 

I  4.75 

I  10  53.74 

xo 

z  16    8.02 

8.21 

8    3  10.5 

11.7 

9.181 

55.36 

z  17.70 

15  59.61 

z    4.79 

z  14  50.30 

zx 

I  19  48.49 

48.64 

+  8  25  15.1 

16.0 

9.193 

+55-02 

+z    1.63 

15  59-34 

X    4.83 

I  18  46.85 

Z2 

I  23  29.24 

29.36 

8  47  II. 2 

11.8 

9.205 

54.66 

o  45.83 

15  59.07 

z    4.87 

I  22  43.40 

13 

I  27  10.31 

10.38 

9    858.5 

58.9 

9.218 

54.28 

0  30.35 

15  58.80 

z    4.92 

I  26  39.96 

14 

I  30  51.69 

51.72 

9  30  36.6 

36.8 

9.831 

53.89 

0  15.16 

15  58.54 

I    4-97 

1  30  36.51 

X5 

I  34  33-39 

33-39 

952    5.2 

5.1 

9.245 

53.48 

+0  •.32 

Z5  58.28 

z    5.02 

I  34  33.06 

z6 

I  38  15.44 

15.40 

+10  13  23.9 

23.6 

9.259 

+53.06 

-0 14.17 

Z5  58.02 

z    5.08 

z  38  29.62 

17 

I  41  57-84 

57.76 

10  34  32.2 

31.8 

9.274 

52.64 

0  28.32 

15  57.76 

I  513 

z  42  26.17 

x8 

I  45  40.60 

40.49 

Z055  30.1 

29.5 

9.290 

52.19 

0  42.12 

15  57  50 

z    5.19 

z  46  22.72 

19 

I  49  23-75 

23.61 

II  16  17.2 

16.3 

9.307 

51.73 

0  55-53 

15  57-25 

1  5.24 

I  50  19.28 

20 

I  53    7.29 

7.11 

II  3653-1 

52.0 

9.324 

51.26 

z    8.53 

15  56.99 

I  5.29 

I  54  15-83   1 

21 

1  56  51.24 

51.04 

+11  57  17.3 

16.3 

9.341 

+50.77 

-z  21.12 

15  56.74 

I  5.34 

X  58  12.39 

22 

2    035-63 

35.39 

12  17  29.9 

28.6 

9.359 

50.27 

z  33-29 

15  56.49 

I  5.40 

2    2    8.94  1 

23 

2    4  20.47 

20.19 

12  37  30.4 

29.0 

9.377 

49.76 

I  45.02 

15  56.24 

I    5-47 

2    6    5.50  ' 

24 

2    8    5.74 

5-44 

12  57  18.4 

16.8 

9.396 

49*24 

I  56,29 

15  55-99 

1    5.55 

2  10    2.05   1 

25 

2  II  51.51 

51.17 

13  16  53-8 

52.0 

9.4x6 

48.70 

2     7-09 

15  55.74 

I    5-63 

2  13  58.60  1 

1 

26 

2  15  37-74 

35-39 

+13  36  x6.o 

14. 1 

9-437 

+48.15 

-2  17.40 

15  55-49 

I    5.71 

2  17  55.16 

27 

2  19  24.49 

24.11 

13  55  25.0 

23.0 

9.459 

47.59 

2  27.20 

15  55-24 

I    5.79 

2  21  51.71 

28 

2  23  11.75 

11-35 

14  14  20.2 

18.2 

9.481 

47.01 

2  36.50 

15  54.99 

I    5.86 

2  25  48.27 

29 

2  26  59.55 

59.11 

14  32  61.5 

59-4 

9.503 

46.42 

2  45.26 

15  54.74 

z    5.94 

2  29  44.82 

30 

2  30  47-87 

47.41 

14  51  28.6 

26.3 

9.525 

45.82 

2  53.49 

15  54-50 

I    6.01 

2  3341.38 

May    I 

2  34  36.75 

36.27 

+15    9  41.0 

38.7 

9.548 

+45-21 

-3    i-i6 

15  54-25 

I    6.09 

2  37  37-93 

2 

2  38  26.19 

25.69 

15  27  38.4 

36.1 

9.571 

44.58 

3    8.28 

15  54.01 

I    6.17 

2  41  34.49 

3 

2.42  16.19 

15.68 

15  45  20.6 

18.2 

9.595 

43.93 

3  14.84 

15  53.77 

z    6.25 

2  45  31-04 

4 

2  46    6.76 

6.23 

16    247.4 

44-9 

9.619 

43.27 

3  20.81 

15  53-53 

I  6.33 

2  49  27.60 

5 

2  49  57-92 

57-36 

z6  19  58.2 

55.7 

9.643 

42.61 

3  26.22 

15  53-30 

z    6.41 

2  53  24.16 

6 

2  53  49-64 

49.08 

+16  36  52.7 

50.2 

9-667 

+41.93 

-3  31.06 

15  53-07 

I   6.49 

2  57  20.71 

7 

2  57  41-94 

41-37 

16  53  30.6 

28.1 

9.691 

41.23 

3  35- 30 

15  52.84 

I  6.57 

3    I  17-27 

8 

3    I  34-83 

34-25 

17    9  51.8 

49-3 

9-715 

40.52 

3  38.98 

15  52.62 

z    6.65 

3    5  13.82 

9 

3    5  28.31 

27.70 

17  25  55.9 

53-4 

9.740 

39.80 

3  42.07 

15  52.40 

I  6.73 

3    9  10.38 

10 

3    922.34 

21.73 

17  41  42-3 

39.9 

9.764  j      39.07 

3  44.58 

15  52.19 

z    6.81 

3  13    6.93 

XI 

3  13  16.95 

16.34 

+17  57  II.O 

8.5 

9.787 

+38.32 

-3  46.53 

15  51.98 

z    6.89 

3  17    3.49 

X2 

3  17  12.13 

11.52 

18  12  21.6 

19.2 

9.81Z 

37.56 

3  47.91 

15  51.78 

z    6.98 

3  21    0.04 

13 

3  21    7.88 

7.26 

18  27  13.9 

11.5 

9.834 

36.78 

3  48.72 

15  51-58 

z    7.06 

3  24  56.60 

M 

325    4-i8 

3.56 

18  41  47.5 

45-1 

9.858 

36.00 

3  48.97 

15  51-38 

z    7.14 

3  28  53.16 

15 

329    1.05 

0.42 

18  55  62.0 

59.7 

9.88Z 

35.21 

3  48.67 

15  51.18 

z    7.22 

3  32  49.71 

16 

3  32  58.46 

57.83 

+19    9  57-4 

55.2 

9.904     +34.40 

-3  47.81 

15  50.99 

I  7.31 

3  36  46.27 

17 

3  36  56.41 

1 

42.78 

+19  23  33-3 

31.2 

9.926 

+33.58 

-3  46.42 

15  50.80 

I  7.39 

3  40  42.82 

NoTK. — For  mean  time  interval  of  semidiaraeter  pa^sinf;  meridian  subtract  o*.i9  from  tbe  sidereal  interval. 
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SOLAR  EPHEMERIS,  1899. 


FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Decfination. 

Hourly 
Motion. 

Eauation 
of  Time 

for 
Apparent 

NOOIL 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Passing 

MeridiaiL 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
natioiL 

MayX7 

h    m    ■ 
3  36  56.41 

8 

42.78 

0         1            M 

+19  23  33-3 

u 
3X.2 

■ 
9.936 

M 
+33.58 

m     t 
-3  46.42 

«            M 
15    50.80 

m     t 
I     7-39 

h    m     a 
3  40  42.82 

i8 

3  40  54.91 

54-29 

19  36  49.4 

47-3 

9.949 

32.75 

3  44-48 

15    50.62 

I    7.47 

3  44  39-38 

19 

3  44  53-93 

53-31 

19  49  45-5 

43-5 

9.97X 

31.92 

3  42.01 

15    50.44 

I    7-54 

3  48  35-94 

20 

3  48  53-50 

52.89 

20    2  21.5 

19.5 

9.993 

31.07 

3  39.01 

15    50.26 

X    7.62 

3  52  32.50 

21 

3  52  53-58 

52.98 

20  14  36.8 

34-9 

10.0x5 

30.20 

3  35-48 

15    50.09 

X    7.70 

3  56  29.05 

22 

3  56  54-19 

53-60 

+-20  26  31.5 

29-7 

XO.Q36 

+"9.33 

-3  31.43 

15    49.92 

X   7.77 

4    0  25.61 

23 

4    055.31 

54-73 

20  38    5.1 

3-4 

10.057 

28.46 

3  26.86 

15  49-75 

X   7-84 

4    422.17 

24 

4    456.95 

56.38 

20  49  17.7 

16. 1 

10.078 

27.58 

3  21.78 

15  49.58 

X    7-91 

4    8  18.72 

25 

4    8  59.09 

58.54 

21    0    8.8 

7-2 

10.099 

26.68 

3  16.20 

15  49-42 

X    7-98 

4  12  15.28 

26 

4  13    1-73 

1.20 

21  10  38.1 

36.7 

XO.Z20 

25.77 

3  IO.II 

X5  49-26 

X    8.05 

4  j6  XX.84 

27 

4  17    4.86 

4-34 

+21  20  45.7 

44-3 

10.140 

+24.85 

-3    3-55 

1549.10 

I     8.12 

4  20    8.39 

28 

421    8.47 

7-97 

21  30  31.2 

29-9 

io.z6o 

23.93 

2  56.49 

15  48.94 

X    8.18 

424    4-95   1 

29 

4  25  12.55 

12.07 

21  39  54-3 

53.2 

IO.X80 

23.00 

2  48.97 

15  48-78 

I   8.24 

428    1.51   1 

30 

4  29  17.10 

16.64 

21  48  55.0 

53.9 

10.199 

22.06 

2  40.98 

15  48.63 

I  8.30 

4  31  58.06 

31 

4  33  22.09 

21.66 

21  57  32.9 

32.0 

10.2x7 

21. ZX 

2  32.55 

15  48.48 

X    8.36 

4  35  54-62 

June   X 

4  37  27.52 

27.  n 

+22    5  48.2 

47-3 

xo.a34 

+20.15 

-2  23.68 

15  48.34 

X    8.42 

43951.18 

2 

4  4X  33-36 

32.98 

22  13  40.2 

39-4 

10.25X 

19. 18 

2  14.40 

15  48.20 

I  8.47 

4  43  47-74 

3 

4  45  39.61 

39-25 

22  21    9.0 

8.3 

io.a68 

Z8.2X 

2    4-70 

15  48.06 

1  8.52 

4  47  44-30 

4 

4  49  46.24 

45-90 

22  28  14.4 

13.8 

10.283 

17.23 

I  54.64 

15  47-93 

X    8.57 

4  51  40.85 

5 

4  53  53-22 

52.91 

22  34  56.2 

55-7 

X0.298 

16.25 

I  44.21 

15  47.80 

X    8.62 

4  55  37-41 

6 

458    0.53 

0.26 

+22  41  14.3 

X3-9 

10.3x2 

+X5.26 

-I  33-45 

15  47.68 

X    8.66 

4  59  33-97 

7 

5    2    8.16 

7-93 

2247    8.5 

8.[ 

10.324 

X4.26 

I  22.37 

15  47-57 

X    8.70 

5    330.53 

8 

5    6  16.09 

15.89 

22  52  38.7 

38.4 

X0.335 

13.25 

I  10.99 

15  47.46 

I    8.74 

5    727.08 

9 

5  10  24.29 

24.12 

22  57  44-8 

44-6 

X0.346 

12.24 

0  59.36 

15  47.36 

X    8.78 

5  11  23.64  . 

xo 

5  14  32.72 

32.58 

23    2  26.7 

26.5 

10.356 

11.23 

0  47.49 

15  47.26 

I    8.81 

5  15  20.20 

XX 

5  x8  41.37 

41.26 

+23    6  44.2 

44.1 

X0.365 

+10.22 

-0  35.40 

X5  47-16 

I    8.84 

5  19  16.76 

X2 

5  22  50.20 

50.13 

23  xo  37.3 

37-3 

10.372 

9.20 

023.12 

15  47.07 

1    8.87 

5  23  X3.3X 

13 

5  26  59.21 

59.17 

2314    5.9 

5-9 

X0.378 

8.z8 

—0  10.67 

15  46.98 

X    8.89 

527    9.87 

u 

5  3X    8.34 

8.34 

23  17  10.1 

10. 1 

XO.383 

7.Z6 

+0    1.90 

15  46-91 

X    8.91 

5  3X    6.43 

15 

5  35  17-59 

17-63 

23  19  49.6 

49-6 

XO.388 

6.13 

0  14.60 

15  46.84 

X    8.93 

5  35    2.99 

x6 

5  39  26.94 

27.02 

+23  22    4.3 

4-3 

10.39Z 

+  5.10 

+0  27.39 

15  46.77 

I  8.94 

5  38  59-55 

17 

5  43  36.36 

36.47 

23  23  54-4 

54-4 

X0.393 

4.07 

0  40.25 

15  46.70 

X    8.95 

5  42  56.10 

x8 

5  47  45-82 

45.97 

23  25  19.8 

19.8 

XO.S94 

3.04 

0  53.16 

X5  46.64 

I  8.96 

5  46  52.66 

X9 

5  5X  55-31 

55-50 

23  26  20.4 

20.4 

10.395 

2.0X 

I    6.10 

X5  46-58 

X    8.97 

5  50  49.22 

20 

5  56    4.80 

503 

23  26  56.4 

56.4 

10.395 

+  0.98 

X  19.03 

15  46.52 

I  8.97 

5  54  45-78 

21 

6    0  14.28 

14.54 

+2327    7.5 

7-5 

10.394 

-  0.05 

+x  31-95 

15  46.47 

I  8.97 

5  58  42.34 

22 

6   4  23.72 

24.02 

23  26  53.8 

53.7 

XO.393 

1.08 

1 44.84 

15  46.42 

X    8.96 

6    2  38.89 

23 

6    8  33.10 

33-45 

23  26  15.2 

X5.1 

XO.389 

a.  12 

X  57-67 

15  46.38 

X    8.95 

6    6  35.45 

24 

6  12  42.41 

42.80 

23  25  12.0 

X1.9 

XO.386 

3.15 

2  10.42 

15  46.33 

X    8.94 

6  xo  32.01 

25 

6  x6  5X.63 

52.03 

23  23  44.2 

44-0 

XO.382 

4.X8 

2  23.08 

15  46.29 

X    8.93 

6  14  28.57 

26 

6  2X    0.73 

1.18 

+23  21  5X.5 

51-3 

xo-377 

-5.21 

+2  35.63 

X5  46.25 

I   8.91 

6  x8  25.  X2 

27 

6  25    9.70 

10.19 

23  19  34.2 

34-0 

10.371 

6.24 

2  48.04 

15  46.22 

X    8.89 

6  22  2X.68 

28 

6  29  18.52 

X9-03 

23  16  52.3 

52.0 

ZO.S64 

7.26 

3    0.30 

15  46.20 

X    8.86 

6  26  18.14 

29 

6  33  27.16 

27.72 

23  13  46.0 

45.5 

X0.356 

8.28 

3  X2.39 

15  46.18 

X    8.83 

6  30  X4.80 

30 

6  37  35-6o 

36.20 

23  XO  15.0 

14-5 

XO.S47 

9.30 

3  24-28 

15  46.  x6 

X    8.80 

6  34  XI.36 

3X 

6  41  43-85 

44-47 

+23    6  19.9 

X9-3 

10.338 

— 10.3Z 

+3  35-96 

15  46.14 

X    8.77 

6  38    7.9X 

32 

1 

6  45  51-84 

52.49 

+23    X  60.4 

59-7 

XO.328 

— 1X.32 

+3  47-40 

1546.13 

I    8-73 

6  4«    4.47 
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1 
1 

FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

. 

1 

Data. 

1 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Aoparent 

Noon. 

Semi- 
diameter 

at 
Aoparent 

MOOZL 

Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli. 
nation. 

July    X 

h    m    ■ 
6  41  43.85 

a 
44-47 

+23    6  19.9 

m 
19.3 

■ 
X0.338 

m 
— IO.3X 

zn     8 
■>-3  35.96 

15  46^^14 

m     8 
X    8.77 

h    zn     8 
6  38    7.91 

2 

64551.84 

52.49 

• 

23    I  60.4 

59.7 

XO.338 

XZ.33 

3  4740 

15  46.13 

X    8.73 

642    4-47 

3 

6  49  59.57 

60.26 

22  57  16.6 

15.8 

10.3x6 

za.3a 

3  58.57 

15  46.12 

z   8.69 

6  46    1.03 

4 

654    7.03 

7-73 

22  52    8.9 

8.0 

10.304 

13.3a 

4    9.47 

15  46.12 

X    8.65 

6  49  57-59 

5 

6  58  14.17 

14.90 

22  46  37.2 

36.3 

Z0.39Z 

X4.3X 

4  20.05 

15  46.12 

X    8.60 

6  53  54-14 

6 

7    2  20.98 

21.75 

+22  40  41.8 

40.7 

xo.a77 

-X5.30 

-4-4  30-30 

15  46.13 

X   8.55 

6  57  50.70 

7 

7    627.44 

28.23 

22  34  22.6 

21.4 

10.263 

x6.a8 

4  40.21 

15  46.14 

X    8.50 

7    I  47.26 

8 

7  10  33-52 

34-34 

22  27  40.1 

38.8 

X0.345 

17.36 

4  49.73 

15  46.16 

I  8.45 

7    54382 

9 

7  14  39.20 

40.04 

22  20  34.2 

32.8 

10.338 

z8.as 

4  58.86 

15  46.19 

X    8.39 

7   940.38 

zo 

7  x8  44.47 

45-33 

22  13    5-4 

3.8 

X0.3XO 

X9.X8 

5    7.55 

X5  46.23 

X   8.33 

7  13  36.93 

ZI 

7  22  49.29 

50.17 

+22    5  13-5 

II.8 

10. 193 

-ao.13 

-f5  1582 

15  46.27 

X   8.27 

7  17  33.49 

12 

7  26  53.65 

54.57 

21  56  59.0 

57.1 

ZO.X73 

3Z.07 

5  23.63 

15  46.31 

X     8.21 

7  21  30.05 

13 

7  30  57-54 

58.46 

21  48  21.9 

19.9 

XO.ZS3 

22.OX 

530.96 

X5  46.36 

X    8.15 

7  25  26.60 

14 

7  35    092 

1.88 

21  39  22.4 

20.4 

ZO.I3X 

«.94 

5  37-79 

15  46.41 

z    8.08 

7  29  23.16 

15 

7  39    3-8i 

4-77 

21  29  61.0 

58.8 

XO.XO9 

33.86 

5  44." 

X5  46.47 

X    8.01 

7  33  19-72 

i6 

7  43    6.17 

7-15 

+21  20  17.5 

15.2 

ZO.087 

-34.76 

+5  49-92 

15  46-53 

I  7.94 

7  37  16.28 

17 

7  47    8.00 

8.99 

21  10  12.5 

10. 1 

xao65 

85.66 

5  55.18 

15  46.60 

I  7.87 

7  41  12.83 

18 

751    9.28 

10.28 

20  59  46.0 

43-4 

XO.043 

36.55 

5  59-91 

X5  46.67 

X    7.79 

7  45    9-39 

19 

7  55  10.01 

11.02 

20  48  58.3 

55.6 

XO.0X9 

«7.43 

6    4.08 

15  46.75 

I  7.71 

7  49    5-95 

20 

7  59  10.18 

11.20 

20  37  49.6 

46.8 

9.996 

38.30 

6    7.69 

X5  46.83 

I  7.63 

7  53    2.50 

21 

8    3    9-79 

10.81 

+20  26  20.0 

17.0 

9.973 

—39.16 

+6  X0.74 

15  46.91 

X   7.55 

7  56  59.06 

22 

8    7    8.83 

9.86 

20  14  29.9 

26.8 

9.948 

30.OX 

6  13.21 

15  46.99 

X    7-47 

8    0  55.62 

23 

8  IX    7.28 

8.32 

20    2  19.5 

16.3 

9.934 

30.85 

6  15.12 

15  47.07 

X    7.39 

8    452.17 

24 

815    5-17 

6.21 

19  49  48.9 

45.7 

9.9UU 

31.69 

6  16.45 

15  47.16 

I    7.31 

8    8  48.73 

25 

8  19    2.49 

3-53 

19  36  58.6 

55-3 

9.876 

33.51 

6  17.20 

15  47.26 

X    7.22 

8  12  45.29 

26 

8  22  59.21 

60.25 

+19  23  48.7 

45-3 

9.853 

-33.3a 

-f6  17.37 

15  47-35 

X    7.14 

8  16  41.84 

27 

8  26  55.37 

56.39 

19  10  19.3 

15.8 

9.828 

34.1a 

6  16.97 

15  47-45 

X   7.05 

8  20  38.40 

28 

8  30  50.93 

51.96 

18  56  30.8 

27.3 

9.804 

34.9a 

6  15-97 

15  47-55 

X    6.97 

8  24  34.96 

29 

8  34  45-92 

46.94 

18  42  23.6 

20.0 

9-779 

33.70 

6  14.39 

15  47.66 

I    6.88 

8  28  31.51 

30 

8  38  40.31 

4X.32 

18  27  57.8 

54.1 

9.755 

36.46 

6  12.23 

15  47.77 

X    6.80 

8  32  28.07 

31 

8  42  34-J^3 

35.12 

+18  13  13.8 

lO.I 

9.730 

-37.31 

+6    9.48 

15  47.89 

X    6.71 

8  36  24.62 

Aug.    I 

8  46  27.35 

28.33 

17  58  11.7 

7.9 

9.706 

37.96 

6    6.15 

15  48.01 

X    6.63 

8  40  21.18 

2 

8  50  19.98 

20.96 

17  42  52.0 

48.2 

9.68X 

38.69 

6    2.23 

15  48.13 

X    6.54 

8  44  17-74 

3 

8  54  I2.02 

12.98 

17  27  14.9 

II. 0 

9.656 

39.40 

5  57-71 

15  48.26 

X    6.45 

8  48  14.29 

4 

858  3.47 

442 

17  IX  20.8 

16.9 

9.631 

40.  zo 

5  52.61 

15  48.39 

X    6.36 

8  52  10.85 

5 

9    I  54-34 

55.26 

+1655    9.8 

5.9 

9.607 

—40.80 

+5  46.91 

15  48.53 

X    6.27 

8  56    7.40 

6 

9    544-60 

45-51 

16  38  42.4 

38.6 

9.583 

4X.48 

5  40.62 

15  48.67 

X    6.19 

9    0    3.96 

7 

9    934.28 

35-16 

16  21  58.9 

55.1 

9.558 

42,  X4 

5  33.73 

X5  48.82 

I    6.10 

9    4    0.51 

8 

9  13  23.36 

24.22 

16    4  59-7 

55.9 

9-533 

4a.79 

5  26.26 

15  48.97 

X     6.02 

9    757.07 

9 

9  17  11.86 

12.69 

15  47  45-0 

41.2 

9.509 

43.4a 

5  18.19 

1549.13 

X    5.93 

9  11  53.62 

10 

9  20  59.76 

60.58 

+15  30  151 

XI.4 

9.484 

-44.04 

+5    9.54 

15  49.30 

X    5-85 

9  15  50.18 

XI 

9  24  4708 

47.87 

15  "  30.5 

26.8 

9.460 

44.66 

5    0.31 

15  49.47 

X    5-77 

9  19  46.74 

12 

9  28  33.83 

34.58 

14  54  31-3 

27.7 

9.436 

45.a6 

4  50.49 

15  49.64 

I    5.69 

9  23  4329 

X3 

9  32  19.99 

20.73 

X4  36  17.8 

X4.2 

9-4X« 

45.84 

4  40.11 

15  49.81 

X    5.61 

92739.84  1 

14 

9  36    5.60 

6.30 

14  X7  50.6 

47.1 

9.389 

46.41 

4  29.16 

15  49.99 

1  5.53 

9  31  36.40 

15 

9  39  50-65 

51.32 

+1359    9.7 

6.4 

9.366 

-46.98 

+4  17-65 

1550.17 

I  5-46 

9  35  32.96 

x6 

9  43  35-16 

35.79 

+13  40  15.7 

X2.5 

9.343 

-47.53 

+4    5-62 

15  50.36 

1  5-38 

9  39  29.51 

1 

NoTS. — For  mean  time  interval  of  semidiameter  passing  meridian  subtract  o^.zg  from  the  sidereal  ioMrral 


382 


SOLAR  EPHEMERIS,  1899. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 

of  Time 

for 

Semi- 
diameter 

Sidereal 
Time  of 

Sidereal 
Time 

at 

bemtd. 

of 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

Apparent 
^foon. 

Apparent 
Noon. 

Passing 
Meridian. 

Mean 
Noon. 

1 

1 

h    m     ■ 

s 

0           t               M 

u 

■ 

M 

m     a 

<         u 

m     a 

h    m     ■ 

Aug.  i6 

9  43  35- x6 

35-79 

+13  40  15.7 

X2.5 

9.343 

-47.53 

+  4    5.62 

15  50.36 

X    5.38 

9  39  29.51 

17 

9  47  19-13 

19.74 

13  21     8.7 

5.6 

9.32a 

48.05 

3  53.04 

15  50.55 

X    5.31 

9  43  26.06 

i8 

951    2.59 

3.16 

13     I  49.0 

46.0 

9.301 

48.57 

3  39.94 

15  50.74 

X    5.24 

9  47  22.62 

19 

9  54  45.54 

46.06 

12  42  16.9 

14.2 

9.2t;o 

49.08 

3  26.34 

15  50.93 

X    5.17 

951  19.17 

20 

9  58  28.00 

28.49 

12  22  32.8 

30.2 

9.SS0 

49.58 

3  12.25 

15  51.13 

X    5.10 

9  55  15.73 

21 

10    2    9.98 

10.44 

+12     2  36.9 

34-4 

9.240 

-50.07 

+  2  57.68 

15  51-32 

I     5-03 

9  59  12.28   1 

22 

10    551-51 

51-93 

XI  42  29.5 

27.3 

9*291 

50.54 

2  42.65 

15  51.52 

X    4.96 

10    3    8.84 

23 

10    9  32.59 

32.97 

XI  22  10.9 

8.9 

9.203 

51.00 

227.19 

15  51-72 

X    4.90 

10    7    5-39  ■ 

24 

10  13  13.26 

13.60 

II      I  41.5 

39-6 

9.186 

51.44 

2  11.28 

15  5^-93 

X    4.84 

10  II    1.94 

25 

10  16  53.51 

5380 

10  40  61.5 

59.8 

9.170 

51.88 

154.99 

15  52-13 

I  4.78 

10  14  58.50 

26 

ID  20  33.38 

33.63 

+10  20  1 1. 1 

9-7 

9-154 

-52-31 

+  I  38.30 

15  52.34 

X    4.72 

10  18  55.05  ■ 

1           27 

10  24  12.86 

13-07 

9  59  X0.8 

9.6 

9.138 

5a  .7* 

X  21.25 

15  52.55 

X    4.66 

10  22  51.60 

28 

10  27  52.00 

52.17 

9  37  60.8 

59.9 

9.ia3 

53-11 

I    3.84 

15  52.76 

X    4.60 

zo  2648.16 

29 

10  31  30.79 

30.91 

9  16  41.5 

40-9 

9-109 

53-49 

0  46.07 

15  52.98 

1    4-55 

10  30  44.71 

30 

10  35    9-26 

9-34 

8  55  13-2 

X2.8 

9.096 

53.86 

0  28.00 

15  53-20 

X    4.50 

103441.26    J 

31 

10  38  47.43 

47-45 

+  8  33  36.2 

36.2 

9.084 

-54-ai 

+  0   9.60 

15  53.42 

X    4-45 

103837.82    1 

Sept.  I 

10  42  25.29 

25.27 

8  II  51.0 

51.2 

9.07a 

54.55 

-  0    9.08 

15  53.65 

X    4.41 

104234.37    ' 

2 

10  46    2.87 

2.79 

7  49  57.7 

58.2 

9.061 

54.88 

0  28.05 

15  53.88 

X    4-37 

XO  46  30.93 

3 

xo  49  40.19 

40.07 

7  27  56.8 

57-5 

9.050 

55.19 

0  47.28 

15  54.11 

X    4-33 

zo  50  27.48 

4 

xo  53  17.26 

17.09 

7    548.5 

49.6 

9.040 

55-49 

X    6.76 

15  54-34 

X    4-29 

xo  54  24.03 

5 

xo  56  34.08 

53-87 

+  6  43  33.4 

34-7 

9.030 

-55.77 

-  X  26.48 

15  5458 

I    4.25 

xo  58  20.58 

6 

XI    0  30.68 

30.42 

6  21  11.7 

13-3 

9.oaz 

56.04 

X  46.42 

15  54.82 

I    4.22 

ZX     2  17.14 

7 

XX    4    7.08 

6.77 

5  58  43-7 

45.8 

9.0x3 

56.29 

2     6.58 

15  55-07 

X    4-19 

XX    6  13.69 

8 

XX    743-28 

42.92 

536    9-8 

12.1 

9.005 

56.52 

2  26.93 

15  55-32 

I    4.X7 

IX  xo  10.24 

9 

XX  IX  19.30 

18.89 

5  13  30.4 

33-1 

8.998 

56.74 

2  47-45 

15  55-57 

X    4.15 

XI  14   6.80 

xo 

XX  14  55.X7 

54-70 

+  4  50  45.8 

48.7 

8.99a 

-56.95 

-  3    8.X4 

15  55.83 

X    4.13 

XI  x8    3.35 

11 

XI  18  30.87 

30.36 

4  27  56.2 

59.5 

8.986 

57.16 

3  28.97 

15  56.09 

I    4.X1 

IX  21  59.90 

X2 

II  22     6.47 

5-90 

4    5    2.2 

5.8 

8.98Z 

57.34 

3  49-92 

15  56.35 

X    4.09 

XI  25  56.46 

X3 

XI  25  41.95 

41.33 

342    3.9 

7.9 

8.976 

57.50 

4  XI.OO 

15  56.62 

z   4.08 

f  X  29  53.0X 

14 

II  29  17.34 

16.67 

3  19    1-7 

6.1 

8.973 

57.66 

4  32.  X5 

X5  56.88 

I  4.07 

11  33  49.56 

15 

XX  32  52.67 

51-94 

+  2  53  55.9 

60.6 

8.971 

-57.81 

-  4  53.37 

15  57-14 

z    4.06 

XX  37  46.12 

26 

11  36  27.95 

27.17 

2  32  46.9 

51.9 

8.970 

57.»4 

5  14-63 

15  57.41 

X    4.06 

XX  41  42.67 

17 

XX  40    3.21 

2-37 

2    934.9 

40.3 

8.969 

58.05 

5  35.93 

15  57.68 

z    4.06 

XX  45  39.22 

x8 

II  43  38.46 

37-58 

I  46  20.2 

26.0 

8.970 

58.15 

5  57.22 

15  57-94 

X    4.06 

XI  49  35.77 

19 

XI  47  1374 

12.80 

X  23    3.2 

9.4 

8.971 

58.85 

6  18.49 

X5  58.21 

X    4-07 

XI  53  32.33 

20 

II  5049-07 

48.08 

+  0  59  44.2 

50.7 

8.974 

-58.33 

-  6  39.71 

15  58.47 

z    4.08 

zi  57  28.88 

21 

II  54  24.47 

23-43 

0  36  23.5 

30.3 

8.977  1 

58.39 

7    0.86 

15  58.74 

X    4-09 

12    125.43 

22 

115759.98 

58.88 

+  0  13    1.4 

8.6 

8.98a 

58.44 

7  21.90 

15  59.01 

X    4.11 

X2     5  21.98 

23 

12    I  35-59 

34-43 

-  0  10  2X.7 

X4.2 

8.987 

58.48 

7  42.83 

15  59.28 

X    4-X3 

Z2     918.54 

24 

12    5  11.36 

10.15 

0  33  45-7 

37.8 

8.993 

58.50 

8    3.62 

15  59.54 

X    4.15 

12  13  15.09 

251 

12    8  47.27 

46.01 

-057    9.9 

X.8 

9.001 

-58.51 

-  8  24.25 

15  59.'8i 

X    4.18 

12  17  11.64 

1              26 

1 

12  12  23.38 

22.07 

I  20  34.3 

25.8 

9.UU9 

58.51 

844.69 

16    0.07 

X    4.21 

12  21     8.19 

27 

12  15  59.71 

58.34 

I  43  58.5 

49.6 

9.018 

58.49 

9    4.91 

16    0.34 

X    4.24 

1225     4.75 

28 

12  19  36.26 

34.85 

2    7  2X.9 

12.7 

9.028 

58.46 

9  24.91 

t6    0.61 

X    4.27 

12  29     1.30 

!         29 

X2  23  X3.07 

11.61 

2  30  44-4 

34.8 

9.040 

58.41 

9  44-66 

16    0.88 

X    4.30 

12  32  57.85 

30 

12  26  50.15 

48.62 

-  2  53  65.5 

55.8 

9.05a 

-58.34 

-10    4.13 

16    X.15 

1    4-34 

12  36  54.40 

^' 

12  30  27.50 

25-93 

-  3  17  24.9 

14.8 

9.064 

-58.  a( 

-10  23.31 

16    1.43 

I    4.38 

X2  40  50.96 

NoTB.~For  mean  time  internal  of  samidiameter  passing  meridian,  aabtract  o*.i8  from  the  aidereal  intezraL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Sanation 
ox  Time 

for 
Apparent 

NOOIL 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

DecU- 
nation. 

h    m     t 

s 

•         4            M 

M 

8 

M 

m     8 

4      « 

m     ■ 

h    m     s 

Oct    I 

Z2  30  27.50 

25-93 

-  3  17  24-9 

Z4.8 

9.064 

-58.36 

— ZO  23.3Z 

16    Z.43 

I    4.38 

Z2  40  50.96 

2 

Z2  34    5.18 

3.55 

3  40  42.  z 

31.8 

9.077 

58.  x6 

ZO  42.20 

z6    Z.70 

I    4.42 

12  44  47.51 

3 

Z23743.Z6 

4Z.50 

4    356.9 

46.2 

9.090 

58.03 

ZZ    0.75 

z6    Z.97 

X   4.47 

12  48  44.06 

4 

Z2  4Z  2Z.5Z 

19.79 

4  26  68.8 

57.9 

9.104 

57.93 

ZZ  Z8.97 

z6    2.25 

X   4.52 

Z2  52  40.62 

5 

Z2  44  60.20 

58.43 

4  50  17.4 

6.2 

9.XX9 

57.79 

ZZ  36.83 

z6    2.53 

I    4-57 

Z2  56  37. Z7 

6 

Z2  48  39.26 

37.44 

-  5  13  22.4 

Z0.9 

9.136 

-57.63 

-II  54-32 

z6    2.8z 

I    4-63 

13     033.72 

7 

Z2  52  Z8.7Z 

Z6.85 

5  36  23.3 

XI.7 

9.XS3 

57«45 

12  ZZ.43 

z6    3.09 

I    4.69 

13     430.27 

•8 

12  55  58-56 

56.65 

5  59  19.9 

8.0 

9.170 

57.36 

12  28.Z3 

16    3.37 

I    4-75 

Z3    8  26.83 

9 

X2  59  38.83 

36.89 

6  2z  7Z.7 

59-6 

9.187 

57.05 

12  44.41 

z6    3.66 

Z     4.8Z 

Z3  Z2  23.38 

IQ 

13    3  19.55 

17.56 

6  44  58.4 

46.0 

9.306 

56.83 

13    0.24 

16    3.94 

z    4.88 

13 16  Z9.93 

ZZ 

Z3    6  60.72 

58.68 

-  7    7  39-4 

26.8 

9.«5 

-56.59 

-Z3  Z5.62 

z6    4.22 

I    4.95 

Z3  20  Z6.49 

Z2 

13  10  42.37 

40.28 

7  30  14.5 

Z.8 

9.245 

56-34 

13  30.53 

z6    4.5Z 

X    5.03 

13  24  13-04 

13 

X3  14  24-50 

22.38 

7  52  43.5 

30.6 

9.467 

56.07 

13  44-97 

16    4.79 

I  5." 

1328   9.59 

M 

13  18    7.15 

4.98 

8  Z4  65.7 

52.8 

9.289 

55-78 

13  58.87 

z6    5.07 

I  5.19 

1332    6.Z4 

15 

13  2Z  50.32 

48. 1  z 

8  37  2Z.O 

7.8 

9.3" 

55.48 

Z4  Z2.25 

x6    5-35 

I  5.27 

13  36    2.70 

z6 

13  25  3405 

3I.8Z 

-  8  59  29.0 

Z5.6 

9.334 

-55.  X7 

-Z4  25.08 

z6    5.63 

X   5.35 

13  39  59.25 

17 

Z3  29  Z8.36 

Z6.07 

9  2Z  29.0 

15.7 

9.358 

54.84 

14  37.33 

z6    5.90 

I  5.44 

13  43  55.8Z 

z8 

1333    3.25 

0.93 

9  43  2Z.2 

7.7 

9.383 

54*49 

Z4  49.00 

z6    6.z8 

X    5.53 

13  47  52.36 

19 

13  36  48.75 

46.40 

zo    4  64.9 

513 

9.410 

54.Z3 

Z5    0.05 

z6    6.45 

z    5.62 

13  51  48.91 

20 

13  40  34-89 

32.50 

zo  26  39.6 

26.0 

9.437 

53.75 

15  10.47 

z6    6.72 

I  5-71 

13  55  45.47 

21 

Z3  44  2Z.68 

Z9.26 

-zo  47  65.2 

51.5 

9.464 

-53.36 

-15  20.24 

z6    6.99 

z    5.80 

Z3  59  42.02 

22 

Z348    9.Z4 

6.69 

ZZ     9  2Z.2 

7.6 

9.493 

52.96 

15  29.34 

z6    7.26 

X    5.90 

14    3  38.57 

23 

Z3  5z  57.29 

54.82 

ZZ  30  27.2 

13-5 

9.581 

52.54 

15  37-75 

z6    7.52 

I    6.00 

14    735.13 

24 

135546.15 

43.65 

ZZ  5Z  22.8 

9.2 

9.551 

52.10 

15  45-45 

16    7-77 

I    6.ZO 

Z4  ZZ  3Z.68 

25 

13  59  35.75 

33,21 

Z2  ZZ  67.8 

54-2 

9.58X 

51.64 

15  52.41 

z6    8.03 

z   6.20 

Z4  Z5  28.24 

26 

Z4    3  26.08 

23.51 

-Z2  32  4Z.6 

27.9 

9.613 

— 3X.x6 

-15  58.65 

z6    8.28 

z    6.30 

Z4  Z9  24.79 

27 

Z4    7  Z7.Z6 

14-58 

Z2  52  63.7 

50.2 

9.645 

50.67 

z6    4.Z3 

z6    8.54 

z    6.41 

Z4  23  21.34 

28 

Z4  zi    9.02 

6.4Z 

13 13 13.9 

0.4 

9.677 

50.  x6 

z6    8.84 

z6    8.79 

z    6.52 

14  27  17-90 

29 

Z4  Z4  61.64 

59.02 

13  32  71-7 

58.3 

9.709 

49.64 

z6  Z2.77 

z6    9.04 

z    6.63 

Z4  3Z  14.45 

30 

Z4  z8  55.06 

52.43 

13  52  56.7 

43-4 

9.74a 

49.10 

z6  Z5.9r 

z6    9.29 

I  6.74 

Z4  35  iz.oz 

31 

Z4  22  49-29 

46.62 

-Z4  12  28.4 

15-2 

9.776 

-48.5* 

-z6  18.26 

16    9-54 

1  6.85 

1439    7-56 

Nov.    z 

Z42644.3Z 

4Z.64 

14  31 46.5 

33.5 

9.809 

47-9 

16  19.81 

16    9.79 

z    6.96 

1443    4-12 

2 

14  30  40.13 

37.44 

14  50  50.5 

37.7 

9.843 

47.3  ■> 

z6  20.53 

t6  10.03 

z    7.08 

14  47    0.67 

3 

14  34  36.77 

34.08 

Z5    9  40.0 

27.3 

9.877 

46.74 

z6  20.46 

16  ZO.28 

I    7.20 

14  50  57-22 

4 

14  38  34.23 

31.53 

Z5  28  14.5 

2.0 

9-9" 

46.11 

z6  19.56 

16  10.52 

I    7-31 

14  54  53.78 

5 

Z4  42  32.49 

29.79 

-15  46  33-7 

2Z.4 

9.94s 

-45.46 

-z6  Z7.85 

16  ZO.77 

X    7.43 

14  58  50.34 

6 

Z4  46  3Z.6z 

28.90 

16    4  37-1 

25-1 

9-979 

44.80 

16  Z5.32 

z6  zz.oi 

I    7-55 

Z5    2  46.89 

7 

14  50  31.53 

28.83 

z6  22  24.4 

X2.5 

XO.014 

44.12 

16  11.95 

16  ZZ.24 

1    7.67 

15    643.44 

8 

14  54  32.29 

29.59 

z6  39  55.0 

43-4 

XO.048 

43.42 

16    7.76 

16  ZZ.49 

I    7-79 

15  zo  40.0c 

9 

14  58  33.87 

31.17 

z6  56  68.8 

57-3 

XO.083 

42.70 

16    2.76 

z6  ZZ.73 

I    7-91 

15 14  36.56 

zo 

Z5    2  36.27 

33.57 

-Z7  Z3  65.0 

53-8 

zo.xx8 

-41.97 

-15  56.92 

16  11.96 

I    8.03 

15  18  33-11 

ZZ 

15    639.50 

36.82 

17  30  43.5 

32.6 

xo.isa 

41.22 

15  50.26 

16  Z2.20 

z    8.15 

Z5  22  29.67 

Z2 

15  10  43.56 

40.89 

17  46  63.9 

53-2 

XO.187 

40.46 

15  42.76 

16  Z2.43 

z    8.27 

15  26  26.22 

13 

15  Z4  48.46 

45.80 

z8    2  65.7 

55.3 

X0.23X 

39.68 

15  34-43 

16  12.65 

I    8.39 

15  30  22.78 

u 

Z5  z8  54.Z8 

51.54 

z8  z8  48.5 

38.4 

XO.256 

38.88 

15  25.26 

16  12.87 

z    8.51 

15  34  19-34 

15 

Z5  22  60.73 

58.  ZZ 

-z8  34  ZZ.9 

2.2 

XO.29O 

-38.07 

-15  Z5.27 

z6  Z3.08 

1    8.62 

15  38  15.89 

z6 

1527    8.Z3 

5.54 

-z8  49  Z5.7 

6.3 

10.325 

-S7.24 

-15    4-44 

16  Z3.29 

I    8.74 

15  42  12.45 

M 
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diametei 

'  passing 
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SOLAR  EPHEMERIS,  1899. 


1 
FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

1 
1 
1 

1 

Date. 

Apparent  Ri^ht 
Ascension.       ^ 

Apparei 
Declinati 

It 
on. 

App. 
Noon. 

Hourly 
Motion. 

Equation 
otTime 

tor 

Apparent 

NooiL 

Semi- 
diameter 

at 
Apparent 

NooxL 

Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 

Sidereal 
Time 

of 
Mean 
NooQ.         ■ 

Mean  Noon. 

App. 
1   Noon. 

Mean  Noon. 

Right 
Ascen. 

Decli- 
nation. 

h    m     s 

8 

0          t             M 

M 

8 

M 

m     a 

4» 

m     s 

h    m     s 

Nov.  i6 

15  27    8.13 

5-54 

-18  49  15.7 

6.3 

10.325 

-37.24 

-15    4-44 

16  13.29 

I     8.74 

15  42  12.45 

17 

15  31  16.35 

13.78 

19    3  59-4 

50.4 

10.359 

36.39 

14  52.78 

16  13.50 

I     8.85 

15  46    9.00 

i8 

15  35  25.40 

22.86 

19  18  22.7 

I4.I 

10.394 

35-53 

14  40.30 

16  13.70 

I     8.97 

15  50    5-56 

19 

15  39  35-28 

32.76 

19  32  25.1 

16.8 

10.429 

34.fi6 

14  26.97 

16  13.90 

I     9.08 

1554     2.12    1 

20 

15  43  45-98 

43.50 

19  45  66.5 

58.4 

XO.463 

33.77 

14  12.83 

16  14.10 

I     9.19 

155758.67 

2X 

15  47  57.51 

55-06 

—19  59  26.2 

18.5 

TO.497 

-33.86 

-13  57.87 

16  14.29 

I     9.30 

16     1  55.23 

22 

15  52    9-86 

7-44 

20  12  24.0 

16.7 

10.531 

31.94 

13  42-09 

16  14.47 

I    9.41 

16     5  51.78 

23 

15  56  23.00 

20.63 

20  24  59.5 

52.6 

10.564 

3X.OX 

13  25.51 

16  14.65 

I     9.52 

16     9.48.34 

24 

16  10  36.93 

34.61 

20  37  12.6 

6.0 

XO.597 

30.06 

13    8.14 

16  14.83 

X    9.62 

16  13  44.90 

25 

16    4  51.67 

49-39 

20  48  62.5 

56.3 

ID.  630 

39.10 

12  49.95 

16  15.00 

I     9.72 

16  17  41.45 

26 

16    9    7.17 

4-95 

—21     0  29.2 

234 

IO.G6X 

-38.13 

-12  31.02 

16  15.16 

X    9.82 

z6  21  38.01   1 

27 

16  13  23.42 

21.25 

21   II  32.3 

26.8 

10.69a 

07.13 

12  11.32 

16  15.32 

I  9.92 

162534.57  1 

28 

16  17  40.40 

38.28 

21  22  IT. 4 

6.2 

10.722 

26.  X3 

II  50.89 

16  15.48 

I  10.02 

x6  29  31.12 

29 

16  21  58.10 

56.04 

21  32  26.1 

21.4 

10.752 

35.  XO 

11  29.75 

16  15.64 

I  10.11 

I  X0.20 

16  33  27.68 

30 

16  26  16.50 

14.50 

21  42  16.3 

11.9 

XO.780 

34.07 

II     7.91 

16  15.79 

163724.24  j 

Dec.    I 

16  30  35-56 

33-63 

-21  51  41.6 

37.5 

10.807 

-33.03 

—10  45.40 

16  15.94 

X  10.29 

16  41  20.80  , 

2 

16  34  55.27' 

53-40 

22     0  41.8 

37-9 

ZO.833 

3X.97 

10  22.26 

16  16.09 

X  10.38 

x6  45  17.36 

3 

16  39  15-58 

13.78 

22     9  16.3 

12.9 

10.859 

30.90 

9  58.50 

16  16.24 

I  10.46 

16  49  13.91 

4 

16  43  36.50 

34.76 

22  17  25.3 

22.1 

10.883 

19.83 

9  34-15 

16  16.38 

I  10.54 

16  53  10.47 

5 

16  47  57.97 

56.30 

22  25     8.1 

5-2 

10.906 

18.74 

9    9.24 

16  16.52 

I  10.61 

1657    7.03 

6 

16  52  19.96 

18.36 

-22  32  24.7 

22.2 

10.937 

-X7.63 

-8  43.79 

16  16.66 

X  X0.68 

17    I    3.58 

7 

16  56  42.45 

40.93 

22  39  15.0 

12.7 

10.947 

16.33 

8  17.84 

16  16.79 

X  X0.75 

17    5    0.14 

8 

17    I    5.42 

3-99 

22  45  38.6 

36.5 

10.966 

15.42 

7  51-43 

16  16.92 

I  X0.82 

17    8  56.70 

9 

17    528.83 

27-47 

22  51  35-3 

33.6 

10.983 

X4-30 

7  24-59 

16  17.04 

X  10.88 

17  xa  53.26 

zo 

17    952.63 

51-36 

2257     4.9 

3.3 

10.999 

13.17 

6  57.31 

16  17.16 

1 10.94 

X7  16  49.82 

II 

17  14  16.83 

15.64 

-23     2     7.3 

6.0 

11.015 

— X3.03 

-6  29.66 

16  17.27 

X  10.99 

17  20  46.37 

12 

17  18  41.38 

40.27 

23     642.4 

41.2 

IX.030 

X0.88 

6    1.66 

16  17.38 

I  11.04 

17  24  42.93 

13 

17  23    6.25 

5-23 

23  10  49.8 

48.9 

11.043 

9.73 

5  33-34 

16  17.48 

X  11.08 

17  28  39.49 

14 

17  27  31.42 

30.49 

23  14  29.6 

29.0 

11.054 

8.58 

5    4-72 

16  17.58 

I  II. 12 

17  32  36.05  1 

15 

17  31  56-85 

56.00 

23  17  41-8 

41. 1 

11.064 

7.42 

4  35-84 

16  17.68 

X  II. 15 

X7  36  32.60 

16 

17  36  22.52 

21.76 

—23  20  25.8 

25-5 

11.073 

-  6.36 

-4    6.72 

16  17.77 

I  XX. 18 

1 
17  40  29. 16  . 

17 

17  40  48.40 

47-73 

23  22  42.0 

41.6 

IZ.08Z 

5.09 

3  37.40 

16  17.84 

I  XI.2I 

174425.72  . 

18 

17  45  14-45 

13-87 

23  24  30.0 

29.8 

IZ.088 

3.93 

3    7.89 

16  17.91 

X  XI. 23 

17  48  22.28 

19 

17  49  40.65 

40.17 

23  25  49-8 

49-7 

11.094 

3.74 

2  38.23 

16  17.98 

I  11.25 

17  52  18.84 

20 

1754    6.97 

6.58 

23  26  41.5 

41-5 

11.099 

1.56 

2    8.46 

16  18.04 

I  XX.26 

17  56  15.40  • 

21 

17  «3  33-39 

3309 

-2327    4.9 

4-9 

11.103 

-  0.39 

-I  38.60 

16  18.10 

X  X1.27 

x8    0  XX.95 

22 

x8    2  59.86 

59-65 

23  27    0.0 

0.0 

IX.  103 

+  0.79 

I    8.66 

16  18.15 

X  XX. 27 

x8    4    8.5X 

23 

18    726.35 

26.24 

23  26  26.8 

26.8 

11.104 

X.97 

0  38.72 

16  18.19 

X  XX.27 

x8    8    5.07 

24 

18  II  52.85 

52.82 

23  25  25.2 

25.2 

IU103 

3.15 

-^    8.77 

16  18.23 

X  XX.26 

18  12    X.63 

25 

18  16  19.30 

19-37 

232355-3 

55-3 

XI.XOO 

4-33 

4021.14 

16  18.26 

X  11.25 

18  IS  58.18 

26 

18  20  45.68 

45.83 

-23  21  57-3 

57-2 

n.097 

-^  5.31 

+0  50.95 

16  18.29 

X  XX.24 

x8  X9  54-74 

27 

18  25  11.94 

12.20 

23  19  31.0 

30.9 

XI.093 

6.68 

I  20.67 

x6  18.31 

X  ZX.22 

18  23  51.30  ' 

28 

18  29  38.07 

38.41 

23  16  36.6 

36.3 

ZX.085 

7.85 

X  50.25 

16  18.33 

X  XX. 19 

x8  27  47.86^ 

29 

1834    4.01 

4-43 

23  13  M-o 

13.6 

XZ.076 

9.03 

a  19.64 

x6  18.35 

X  ii.x6 

18  31  44.4a 

30 

18  38  29.73 

30.24 

23    9  23.6 

23-1 

ZX.066 

10.18 

2  48.81 

16  18.36 

I  IX. 13 

18  35  40.97 

31 

18  42  55-19 

55.80 

-23    5    5.2 

4-6 

XX.055 

+".34 

+3  17.72 

16  X8.37 

I  XI.09 

i8  39  37.53 

32 

18  47  20.37 

21.07 

-23    019.3 

18.7 

X  1.043 

+13.49 

4-3  46.36 

x6  18.38 

X  X1.05 

18  43  34.09 

NoTK.— For  mean  time  interral  of  semidiameter  passing  meridian,  subtract  o*.x9  from  the  tldereal  interraU 


MOON-CULMINATIONS,  1899. 


385 


AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 


Jan.    I 

3 
4 
5 

6 

7 

8 

9 

10 
Z2 

13 

M 

15 

i6 

17 
i8 

19 

20 
21 

22 
23 

24 

25 
26 

27 

28 

29 

30 
31 


Feb. 


I 

2 

3 
4 
5 


7 
8 

10 

II 

12 

13 

14 

15 
16 


Mean  Time 

of 

Transit 

Diff.for 
X  Hour 

of 
Long. 

h    m 

m 

15  52.92 

1.7x5 

16  34-34 

x-744 

17  17.00 

X.819 

18    2.06 

1-944 

18  50.70 

2.Z16 

19  43.91 

3.321 

20  42.09 

2.522 

21  44.51 

2.664 

22  49.10 

2.6g8 

23  5307 

2.6x6 

0  54.11 

a.  463 

I  51.17 

2.294 

2  44.44 

2.ZS2 

3  34-82 

2.055 

4  23.45 

2.005 

5  ".41 

1.998 

5  59-59 

2.021 

648.56 

2.060 

7  38.45 

2.096 

828.99 

2.XXX 

9  19.53 

2.094 

10    9.25 

a.044 

10  57-45 

1.969 

II  43.71 

Z.886 

12  28.02 

Z.809 

13  10.68 

1.751 

13  52.29 

X.722 

14  33-61 

1.728 

15  15.54 

1.773 

15  59.08 

1.862 

16  45.25 

1.993 

17  35-OI 

2.159 

18  29.01 

a.  341 

19  27.22 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 
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-750.6 

64.72 

15  24.x 

56  25.0 

I.       N. 

24 

II  21.82 

3.0S7 

13  33  43.42 

X3S.S9 

-14  41  35.7 

-676.9 

66.82 

15  34.8 

57    4.1 

I.            S. 

25 

12  13.03 

3.313 

14  29    0.56 

143.95 

-18  49  16.1 

-553.5 

69.19 

15  44.9 

57  41-2 

II.      S. 

26 

13    7-95 

3.36X 

1528    1.83 

X5X.93 

—21  56  26.0 

-374.6 

71-45 

15  53.8 

58  14.0 

II.       S. 

27 

14    6.04 

S.469 

x6  30  12.90 

X58.37 

-23  42  48.3 

— X5X.0 

73-05 

16    x.o 

58  40.5 

II.      S. 

28 

15    5.85 

3.soa 

17  34    8.06 

X60.38 

-23  53  57.1 

+  97.P 

73.60 

16   6.3 

58  59.9 

II.       S. 

29 

16    5.49 

a-456 

18  37  52.65 

157.59 

-22  25  55.1 

1W.8 

73.00 

16    9.7 

59  12.2 

II.  N. 

30 

17    3-27 

a.353 

19  39  45.70 

X5X.44 

—19  26  30.8 

550.3 

71-55 

16  II. 2 

59  17-7 

II.  N. 

May   I 

17  58.31 

3.333 

20  38  53.52 

Z44.33 

-15  12  19.4 

7x3.0 

69.78 

16  II.X 

59  17-4 

II.  N. 

2 

18  50.59 

3. 138 

21  35  15.36 

X37-89 

-10    4    7.5 

830.0 

68.17 

x6    9.6 

59  ".8 

II.  N. 

3 

19  40.73 

3.058 

22  29  28.84 

X33.65 

-  4  23  22.5 

+875.X 

67.03 

16    6.7 

59    1.2 

II.  N. 

4 

20  29.68 

3.039 

23  22  30.62 

131.94 

+  1  29  15.0 

879.9 

66.54 

z6    2.4 

58  45.6 

II.  N. 

5 

21  18.45 

3.041 

0  15  21.43 

133.68 

714    3-2 

836.3 

66.67 

15  56.8 

58  24.8 

II.  N. 

6 

22    7.93 

3.086 

I    854.55 

X35-35 

12  32    3.5 

746.3 

67.30 

15  49.7 

57  58.9 

II.  N. 

7 

22  58.70 

3.146 

2    345.75 

X38.99 

17    515.4 

6x3.9 

68.19 

15  41.4 

57  28.2 

8 

23  50.91 

3.303 

3    0    3.57 

X4a.33 

+20  37  34.6 

+443.4 

69.02 

X5  32.0 

56  54-0 

10 

044.15 

3.339 

3  57  23.34 

X43.94 

22  56  43.4 

249.5 

69.44 

15  22.3 

56  18.2 

^                        ^^ 

II 

I  37.52 

3.3IX 

4  54  50.73 

X43.86 

23  56  11.7 

+  47.9 

69.21 

15  12.6 

55  42.7 

I.           S. 

12 

2  29.89 

a.  147 

5  51  18.13 

X39.03 

23  36  20.6 

-X44.4 

68.30 

X5    3.8 

55  10.4 

I.           S. 

13 

3  20.30 

3.050 

6  45  47-43 

XS3.3X 

22    3  39.6 

-3x4.6 

66.88 

14  56.5 

54  43.6 

I.       N. 

M 

4    8.22 

X.943 

7  37  46.95 

X36.75 

+19  28  32.5 

-456.x 

65.24 

14  51.3 

54  24.4 

I.       N. 

15 

4  53-63 

1.845 

8  27  15.97 

X30.86 

16    242.5 

-568-4 

63.71 

14  48.6 

54  14-5 

I.       N. 

16 

536.96 

1.77X 

9  14  39.34 

ZX6.41 

II  57  23.8 

-653.9 

62.52 

14  48.7 

54  15-0 

I.       N. 

17 

6  18.90 

1.730 

10    0  39.28 

X13.97 

7  22  41.2 

-715.8 

61.85 

14  51.8 

54  26.3 

I.       N. 

18 

7    0.34 

X.739 

10  46    8.55 

XI5.90 

+  a  27  44.3    ~755-« 

6i.8z 

14  57.9 

5448.5 

I.       N. 
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Date. 


May  1 8 
19 

20 
21 
22 

23 

24 

25 
26 

27 

28 
29 

30 
31 

June    I 

2 
3 

4 

5 
6 

8 

9 

10 

II 
12 

13 

14 

»5 
16 

18 

19 
20 

21 

22 

23 

24 

25 
26 

27 

28 

29 

30 

July     I 


Mean  Time 

of 

Transit 


h    m 
7    o  34 

7  42.24 

8  25.68 

9  11.72 
10    1.32 

10  55.08 

11  52.92 

12  53.69 

13  55- 36 

14  55.69 

1553.13 

16  47.21 

17  38.37 
x8  27.53 

19  15.78 

20  4.17 

20  53.51 

21  44.26 

22  36.35 

23  29.18 

0  21.74 

1  12.92 

2  1.91 

2  48.38 

3  32.48 

4  14-73 

4  5591 

5  36.93 

6  18.83 

7  2.70 

7  49.63 

8  40.58 

9  36.04 

10  35.66 

11  37-93 

12  40.50 

13  41.14 

M  38.54 

15  32.53 

16  23.76 

17  13.24 

18  2.07 

18  51.18 

19  41.22 

20  32.38 


Diff.for 
z  Hour 

of 
Long. 


m 

1.729 
1.771 
1.857 
1.986 
a.  151 

a.  3*9 
a.  483 
a.  567 
a.556 
a.461 

a.323 

a.  187 
a.  083 
a.oaa 
a.  007 

a.031 
a.  084 
a.  145 
a.  19a 
a.  203 

a.  168 
a.091 

1.989 
1.884 

1-794 

1.73a 
X.706 
i.7ao 

x-779 
1.884 

a.  034 
a.ai6 
2.404 
a.554 
a.6i8 

a.  580 

2.464 
a.318 

a.  186 

a.091 

a.041 
a.035 
a.  06a 
a.  109 
2.X53 


Right 

Ascension 

of 

Centre. 


h   m    8 

10  46    8.55 

11  32    6.53 

12  19  36.59 

13  942.90 

14  323.39 

15  I  14.86 

16  3  11.09 

17  8    3.96 

18  13  50.58 

19  18  16.64 

20  19  49.11 

21  17  59.78 

22  13  14.25 

23  6  28.37 
23  58  48.01 

0  51  15-75 

1  44  40.94 

2  39  30.65 

3  35  41-38 

4  32  36.50 

5  29  14.92 

6  24  30.76 

7  17  34.82 

8  8    7.08 

8  56  16.72 

9  42  35.37 

10  27  49.37 

11  12  54.24 
II  58  51.62 
124647.32 

13  37  47-45 

14  32  49.26 

15  32  22.98 

16  36    6.52 

17  42  29.18 

18  49  10.49 

19  53  55-37 

20  55  25.21 

21  53  30.03 

22  48  48.62 

23  42  22.57 

0  35  16.97 

1  28  28.23 

2  22  34.91 

3  17  49.91 


Diff.for 
I  Hoar 

of 
Long 


8 
113.90 

116.39 

xai.58 

ia9.37 
X39«a7 

X49.99 
iS9.aa 
i64.a8 
163.60 
157.90 

149.63 

141.45 
135.16 

131.49 
130.58 

i3a.o8 

i35.a4 
138.91 

141.73 
i4a.4a 

140.31 
135.66 

189-54 
las.aa 
ii7*8a 

114.08 
112.48 

113.36 
1x6.89 
ia3.aa 

1)3.20 

143.17 
154.50 
163.48 
167.37 

165.08 
158.  xo 

149.33 
141.35 
135.65 

i3a.66 
X3a.a8 

133.95 
136.7a 
i39-4a 


Geocentric 

Declination 

of 

Centra 


+  2  27  44.3 

-  2  38  18.7 

-  7  45    9.6 
-12  39  54.4 

-17    553.1 

-20  42  2X.0 

-23  6  18.8 
-23  57  24.6 

-23  445.1 
-20  31  33.5 

-16  33  56.3 
-II  35    4.0 

-  5  59  20.1 

-  09    6.9 

+  5  35  55.5 

-f  10  58  13.8 
15  41  38.8 

19  31  18. 1 

22  14  27.4 

23  42  15-5 

+23  51  31.5 
22  45  26.5 

20  32  28.6 
1724    5.0 

13  32  21.7 

+  98  35.5 
+  4  22  47.9 

-  o  35  53.3 

-  5  38  18.4 
-10  33  59.0 

—15  9  40.0 
-19  8  5.7 
-22  7  49.2 
-23  45  41.2 
-23  42  49.2 

—21  52  16.7 
-18  23    2.3 

-13  37  0.7 
-81  52.4 

-  2    445.1 

+  3  50  49-7 
925  21.3 

14  22  32.1 
18  28  26.9 

+21  31  24.2 


Diff.for 
z  Hoar 

of 
Long. 


-755.a 
—770.9 
-758.0 

-708.7 
— 6za.4 

—460.0 

— a5o.9 

+    o.a 

a6x.7 

497.3 

-K80.9 
803.  z 
866.3 
876.8 
841.Z 

+763.6 
647.3 

495.7 

316.4 

+zaz.4 

-  73.3 
-a53.i 
—406.8 
-530.3 
-^3.8 

-690.9 
-734.a 

-755.4 
-75a.4 
—720.4 

-€50.7 
-532.3 

-356.4 
-124.7 

•f  148.1 

+406.6 
630.1 
788.4 
876.0 
«99.8 

IB70.0 

795-9 
684.3 

540-5 
+370.6 


Sid.  Time 

of  Sexnid. 

Passing 

Meridian. 


■ 
61.81 

62.46 

63.82 

65.84 

68.34 

70.97 

73.19 
74-42 

74-29 
72.99 

71.03 
69.04 
67.46 
66.51 
66.24 

66.58 

67.34 
68.22 

68.89 

69.04 

68.50 

67-34 
65.80 

64.19 

62.78 

61.81 
61.41 
61.67 
62.65 

6435 

66.69 

69-43 
72.17 

74-28 
75.16 

74-62 
72.99 
70.91 
68.98 

67.57 

66.83 
66.74 
67.15 
67.83 
68.46 


Geocentric '  Equatorial 
Semi-      I  Horicontal 
diameter.      Parallax. 


4  57-9 

5  6.6 

5x7-6 
530.1 
543.2 

556.0 

6  7,1 
6  15.6 
6  20.6 

6  22.2 

620.5 
6  16.2 

6  9.9 
6    2.5 

5  54-3 

545.8 

537.3 
528.7 

5  20.2 

5  12. 1 

5    4.4 

457.7 
452.2 

448.3 
446.5 

4  47-2 
4  50.6 

4  56.8 

5  5.8 
517.5 


Briidit 
limbs. 


5  31-3 

546.4 

6  1.5 

6  15.4 
6  26.4 


633.3 
635.3 

6  32.6 

625.8 

6  16. 1 

6  4.6 
552.6 
540.7 

5  29.6 
5  19.6 


54  48.5 

55  20.5 

56  0.8 

56  46.8 

57  35-1 

58  21.9 

59  2.6 
59  34.0 
59  52.4 
59  58.3 

59  52.0 

59  36.1 

59  13.2 

58  45.7 
58  15.7 

57  44-6 

57  13.1 
5641.6 
56  10.6 

55  40.7 

55  12.6 
54  47.8 
54  27.6 
54  13.4 
54    6.9 

54  9-3 
54  21.7 

54  44-5 

55  17-7 

56  0.7 

56  51-3 

57  46.6 

58  42-3 

59  33.2 
6013.5 

60  38.8 
60  46.4 
60  36.4 
60  11.5 

59  35-7 

58  53-6 

58    9.4 

57  25.9 
56  45.2 

56    8.4 


I. 
I. 
I. 
I. 

L 


N. 

N. 
N. 
N. 
N. 


I.       N.  S. 
I.  S. 

11.      S. 

II.  N.  S. 

ILN. 

11.  N. 
II.  N. 
ILN. 
ILN. 
ILN. 

ILN. 
ILN. 
ILN. 
ILN. 


N. 
N. 
N. 
N. 

N. 
N. 
N. 
N. 
N. 

N. 
N. 
N. 

N.S, 
S. 


ILN. 
ILN. 
ILN. 
ILN. 
ILN. 

ILN. 
ILN. 
ILN. 

ILN. 
ILN. 


MOON-CULMINATIONS,  1899. 


389 


AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diflf.for 
zHour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Difffor 
X  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
X  Hour 

of 
Long. 

Sid.  Time 

of  Semid. 

Passing 

MeridiaiL 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
'  Linibs. 

h    m 

m 

h   m    8 

8 

9     t      » 

ft 

8 

f       m 

*       m 

July    2 

20  32.38 

a.  153 

3  17  49-91 

139.4a 

+21  31  24.2 

4-370.6 

68.46 

15  19.6 

56     8.4 

II.  N. 

3 

21  24.40 

a.  176 

4  13  55-91 

140,77 

23  22  36.1 

+183.5 

68.73 

15  10.8 

55  35-9 

II.  N. 

4 

22  16.52 

3.16Z 

5  10    8.41 

139.85 

23  57  330 

-    8,4 

68.45 

15      3.1 

55    7.8 

II.  N. 

5 

23     7.78 

a.ios 

6    5  29.11 

136.49 

23  17    2.9 

-191.5 

67.55 

14  56.7 

54  44-1 

6 

23  5730 

a.oz8 

6  59    5-00 

131.38 

21  27    8.3 

-  S53.9 

66.  x8 

14  51.4 

54  24-8 

8 

0  44-55 

X.919 

7  50  24.21 

X35.a9 

+18  37  41.2 

-488.4 

64.61 

14  47-5 

54  10.4 

9 

I  29.44 

X.835 

8  39  21.62 

X  19.63 

15    0  25.8 

-59a.9 

63.12 

1445.1 

54    1-6 

I.      N. 

lO 

2  12.29 

1.750 

9  26  15.83 

1x5. 15 

10  47  12.7 

-668.6 

61.94 

14  44.4 

53  590 

I.      N. 

IX 

25368 

1.705 

10  II  42.75 

XX3.44 

6    9    4.2 

—7x8.0 

61.24 

14  45-7 

54    3-8 

I.       N. 

12 

3  34-40 

X.695 

ID  56  29.44 

XXX.84 

+  X  16    1.6 

-743.3 

61.14 

14  49-3 

54  16.9 

I.       N. 

13 

4  1536 

i.Tas 

"  41  30.43 

XZ3«66 

-  3  42  30.7 

-745-3 

61.70 

14  55-3 

54  39-1 

I.      N. 

M 

4  57- 56 

X.798 

12  27  45.48 

1x8.04 

-  8  36  52.2 

-7ai.9 

62.96 

15    4-0 

55  ii-i 

I.      N. 

15 

5  42.03 

X.915 

13  16  17.57 

X35.06 

-13  15  59  7 

-668.1 

64.87 

15  15.3 

55  52.6 

I.       N. 

i6 

6  29.79 

a.  071 

14    8    7.91 

134-48 

—17  26    9.6 

-575.5 

67-34 

15  29.0 

56  42.8 

I.      N. 

17 

7  21.67 

a.a54 

15    4    5.30 

145.43 

-20  50    1.4 

-435.0 

70.09 

15  44.5 

57  39-7 

I.      N. 

i8 

8  17.93 

a.431 

16    4  27.06 

156.13 

-23    6  57.0 

-«40.5 

72.67 

x6    0.8 

58  39.6 

I.      N. 

19 

9  1798 

3.561 

17    8  36.37 

163.93 

-23  55  56.4 

+    3.3 

74-47 

16  16.6 

59  37-5 

I.      N. 

20 

10  20.17 

3.605 

18  14  54.55 

166.60 

-23    I  44.5 

369.9 

75-04 

16  30.1 

60  27.x 

I.           S. 

21 

II  22.28 

a.557 

19  21    8.09 

X63.68 

-20  21  40.9 

534.9 

74-32 

16  39.6 

6x    2.2 

I.      N.  S. 

22 

12  22.40 

3.446 

20  25  21.65 

157.03 

-i6    8  26.3 

730.7 

72.71 

16  43.9 

61  18.0 

II.  N. 

23 

13  19.56 

3.318 

21  26  37.39 

149.31 

-xo  46  37.2 

+865.7 

70.85 

x6  42.4 

61  12.6 

II.  N. 

24 

14  13.81 

3.30B 

22  24  57.72 

143.70 

-  4  45  57.1 

935.4 

69.24 

16  35.6 

6047.5 

II.  N. 

25 

15    5-84 

a.  134 

23  21    4.26 

X38.36 

+  X  24  38.6 

917.1 

68.18 

16  24.6 

60    7.x 

II.  N. 

26 

15  56.58 

3.10Z 

0  15  54«o8 

136.38 

7  20  13.6 

853.4 

67.73 

16  10.9 

59  16.5 

11.  N. 

27 

16  46.98 

a.xo3 

X  10  22.55 

136.39 

X2  40  38.6 

7431 

67.80 

15  56.0 

58  2X.8 

II.  N. 

28 

17  37-71 

3.137 

2    5  "-55 

137.85 

+17  xo    5.0 

+599.1 

68.19 

15  41-2 

57  27.7 

II.  N. 

29 

18  29.13 

a.  1 56 

3    0  41.26 

139.59 

20  36  29.6 

439.4 

68.63 

15  27.6 

56  37-6 

II.  N. 

30 

19  21. II 

3.17a 

3  56  45.42 

140.5a 

22  51  28.1 

843.6 

68.83 

15  15.6 

55  53-7 

II.  N. 

31 

20  13.14 

a.  159 

4  52  52.52 

139.73 

23  50  4X-I 

+  5a.6 

68.57 

15    5.6 

55  16.9 

II.  N. 

Aug.    I 

21    4.45 

8.Z11 

5  48  15.71 

X36.87 

23  34  24.3 

-131.9 

67-77 

14  57-6 

54  47-5 

II.  N. 

2 

21  54-24 

a.  035 

6  42    8.02 

X33.37 

+22    7  26.5 

^-399-4 

66.51 

14  51-5 

54  25-1 

II.      S. 

• 

3 

22  41.98 

1.943 

7  33  5700 

X36.75 

19  38  14.6 

-44a.  3 

65.01 

14  47.2 

54    9.3 

II.      S. 

4 

23  27.50 

Z.851 

8  23  31.95 

Z3Z.35 

16  17  27.1 

-557-0 

63.51 

14  44-5 

53  59-5 

6 

0  10.97 

1.774 

911    3.74 

xz6.6o 

12  16  29.2 

-643.1 

62.23 

M  43-4 

53  55-5 

7 

•  0  52.85 

x.Tax 

9  57    0.07 

113.38 

7  46  35.2 

—703.0 

61.35 

14  43.9 

53  57-3 

8 

I  33-79 

X.697 

10  42    0.06 

XXX.96 

+  2  58  25.3 

-734.7 

60.99 

14  46.0 

54    5-0 

I.      N. 

9 

2  14-58 

X.708 

II  26  50.31 

XX3.60 

-  I  57  51.0 

-74a.5 

61.22 

14  49-9 

54  19-3 

I.       N. 

10 

2  56.05 

X.755 

12  12  22.37 

XX5.46 

-  6  52    9.2 

-734.6 

62.08 

14  55.8 

54  40.8 

I.      N. 

ZI 

3  39.14 

Z.84X 

12  59  30.96 

X30.64 

-XI  3348.1 

-678.6 

63-56 

15    3-7 

55  xo.o 

I.      N. 

12 

4  24.73 

X.9G4 

13  49  10.79 

X38.03 

—15  50  40.0 

-599.7 

65.59 

15  14-0 

55  47-5 

I.      N. 

13 

5  13-65 

a.xi6 

14  42  10.23 

X37.16 

-19  28  20.8 

— 48X.6 

67-99 

15  26.3 

56  32.9 

I.      N. 

14 

6    6.38 

8.378 

15  38  59.55 

146.93 

-22    9  56.5 

—3x8.6 

70.47 

15  40.5 

57  25.1 

I.      N. 

15 

7    2.86 

3.433 

16  39  34-18 

155.58 

-2337    8.4 

— XZ0.3 

72.57 

X5  56.0 

58  21.9 

I.      N. 

16 

8    2.22 

a.513 

1743    1.90 

x6i.a4 

-23  33  32.8 

+i3a.4 

73-83 

x6  11.6 

59  19-3 

I.      N. 

17 

9    2.88 

a.5a9 

18  47  48.17 

X63.04 

-21  49  46.9 

+385.5 

74.OX 

x6  26.0 

60  X2.2 

I.           S. 

1 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

DifF.for 
X  Hour 

of 
Long. 

Right 

Ascension 

of 

Centra. 

Diir.for 
I  Hoar 

of 
Long 

Geocentric 

Declination 

of 

Centra. 

E>iff.for 
zHour 

of 
Loxig. 

Sid.  Time 

of  Semid. 

Passing 

MeridiaiL 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Lamba. 

h    m 

m 

h  m    a 

a 

0       r        m 

m 

a 

*       m 

r       m 

Aug.  17 

9    2.88 

a.529 

18  47  48.17 

162.04 

"21  49  46.9 

+385.5 

74.01 

z6  26.0 

60  za.2 

I.               S. 

i8 

10    3.09 

a.478 

19  52    6.89 

X58.95 

-18  28     1.7 

616.9 

73.20 

16  37.4 

6053.9 

I.               S. 

19 

II    1.53 

a.389 

20  54  39-77 

153.57 

-1343     7.1 

797.3 

71.85 

16  44.2 

61  Z9.O 

I.               S. 

20 

II  57-73 

2.396 

21  54  57-36 

148.01 

-  7  59  31.5 

908.4 

70.47 

x6  45.4 

61  23.3 

I.         N. 

21 

12  51.92 

3.233 

22  53  14.32 

143.7X 

—  I  46  21.9 

945.1 

69.41 

16  40.7 

61     6.0 

ILN. 

22 

13  44.78 

a.186 

23  50  ZI.OZ 

X4X-S4 

+  4  27  13-4 

+912.0 

68.85 

16  30.8 

60  29.7 

ILN. 

23 

14  37-08 

3.178 

0  46  34.4X 

140.87 

10  15  15.7 

8x9.3 

68.79 

16  17. 1 

59  39.4 

II.  N. 

24 

15  29-47 

2. 191 

143    3.08 

141.66 

15  16  31.0 

680.3 

69.05 

16    1.3 

58  41.4 

ILN. 

25 

16  22.28 

3.209 

a  39  56.68 

X4fc77 

19  15    4.2 

508.1 

69.38 

15  45.0 

5741.7 

ILN. 

a6 

17  15-41 

S.2X5 

3  37  10.0X 

143.13 

22    0  26.9 

3X6.7 

69.50 

15  29.6 

5645.1 

ILN. 

27 

18    8.39 

2.194 

4  34  14-00 

X42.88 

+23  27  38.0 

+XI9.5 

69.19 

Z5  16.0 

55  55.0 

ILN. 

28 

19    0.49 

2.142 

5  30  24.95 

138.71 

23  36  55.6 

-70.7 

68.36 

15    4.7 

55  13-5 

ILN. 

29 

19  50.98 

3.063 

6  24  59.28 

133-94 

22  33  15.2 

-«44.o 

67.08 

14  55-9 

54  41.3 

IL       S. 

30 

20  39.37 

1.969 

7  17  27.02 

128.30 

20  24  54.9 

-393.4 

65.54 

14  49.7 

54  18.5 

11.       S. 

31 

21  25.50 

X.876 

8    738.75 

122.75 

17  22    6.8 

—5x6.1 

63.98 

14  45.8 

54    4-3 

IL       S. 

Sept  X 

22    9-54 

x-797 

8  55  45-06 

117.97 

+13  35  41-6 

— 6XX.5 

62.63 

14  44-1 

53  58.0 

IL       S. 

2 

22  51.93 

1.740 

9  42  12.10 

"4-54 

9  16  25.6 

-680.4 

61.63 

14  44.3 

53  58.5 

IL      S. 

3 

23  33-28 

Z.7ZI 

zo  27  36.40 

1x2.79 

+  4  34  47-4 

-723.4 

61.12 

14  46.1 

54    5-1 

5 

0  14.30 

1.7x3 

II  12  40.93 

XX2.9X 

—  0  18  54.0 

-740.6 

61.15 

14  49-3 

54  17.0 

6 

0  55-77 

1.748 

II  58  Z2.34 

XX5.03 

-  5  14    9-2 

-731.0 

61.76 

14  53.9 

54  34«0 

7 

I  38-49 

1.817 

12  44  59.0X 

ZZ9.X9 

-  9  59  51.9 

-693.4 

62.94 

15    0.0 

54  56.2 

1.       N. 

8 

2  23.24 

1.9x8 

13  33  48.40 

125.23 

-14  23  48.9 

— 62X.6 

64.62 

15    7.4 

55  23.4 

I.       N. 

9 

3  IO-73 

<<<H3 

14  25  22.07 

132.78 

-18  12  19.0 

-514-5 

66.68 

15  16.3 

55  56.1 

L       N. 

10 

4    1-40 

9.180 

15  20    7.28 

X41.01 

—21  10  1 1.6 

-368.x 

68.85 

15  26.7 

56  34.3 

I.       N. 

zx 

4  55-29 

2.906 

16  18    5.61 

148.61 

-33    I  34.8 

-183.7 

70.79 

15  38.5 

57  17-6 

L       N. 

12 

5  51-82 

2.397 

17  18  43.58 

X54.06 

-23  32    2.7 

•f  34.6 

72.14 

15  51-4 

58    5.0 

1.      N. 

13 

649.90 

a.433 

18  20  54.29 

156.23 

-22  31  47.8 

367.7 

72.64 

16    4.6 

58  53.7 

1.           S. 

X4 

7  48.16 

2.414 

19  23  16.03 

155.09 

-19  58  55.2 

493-6 

72.32 

16  17.4 

59  40.6 

L           S. 

15 

8  45-47 

3.358 

20  24  40.52 

151.71 

—16    0  59.8 

689.0 

71.44 

i6  28.3 

60  20.6 

I.           S. 

z6 

9  41.26 

2.292 

21  24  33.67 

147.74 

—10  54  21.7 

834.5 

70-38 

z6  35.8 

6048.6 

L           S. 

17 

10  35-59 

2.239 

22  22  58.75 

144.57 

-  5    I  49-9 

+917.0 

69.55 

16  39.1 

61    0.4 

I.           S. 

z8 

II  28.95 

2.213 

23  20  26.00 

143-01 

+  I  10    8.0 

931.3 

69.13 

16  37.1 

6053.1 

L       N. 

19 

12  22.04 

2.216 

0  17  36.88 

143.17 

7  14  II. I 

878.x 

69.18 

16  30.0 

60  26.8 

ILN. 

20 

13  15-49 

2.340 

I  15    8.76 

144.63 

12  44  37.4 

764.8 

6957 

16  18.5 

59  44-8 

ILN. 

21 

14    9.61 

2.270 

2  13  21.71 

X46.40 

17  19  39.0 

603.5 

70.07 

16    4.Z 

58  51.9 

H.N. 

22 

15    4-31 

2.285 

3  "    9.33 

147.31 

+20  43  1 1.2 

+410.3 

70-35 

15  48.4 

57  53.9 

ILN. 

23 

15  59-02 

2.268 

4  10  57-44 

146.32 

22  46     7.7 

ao3.7 

70.18 

15  32.7 

56  56.5 

ILN. 

24 

16  52.87 

2.313 

5    853.57 

142.98 

23  26  39.5 

+      I.O 

69.39 

15  18.5 

56    4.1 

ILN. 

25 

17  44-97 

2.124 

6    5    4-55 

137.68 

22  49  19.9 

—183.8 

68.07 

15    6.4 

55  19.7 

IL  N.  S. 

26 

18  34.70 

2.019 

6  58  53-53 

131.32 

21    3    51 

-342.7 

66.41 

14  56.9 

54  45.1 

II.      S. 

27 

19  21.88 

1.9x4 

750    8.37 

X25.00 

-I-18  i8  56.5 

-473.3 

64.70 

14  50.5 

54  2t.2 

II.     s. 

28 

20    6.68 

1.824 

839    0.57 

119.57 

14  48  13.3 

576.0 

63.18 

14  46.8 

54    7.7 

IL      S. 

29 

20  49.60 

1-758 

9  25  5923 

1x5.60 

10  41  38.4 

-652.8 

62.02 

14  45.7 

54    3.8 

IL      S. 

30 

21  31.29 

1.722 

10  II  43.89 

X13.45 

6    9  13.5 

705.3 

61.35 

14  47.0 

54    8.6 

11.    s. 

Oct.     I 

22  12.50 

1.719 

zo  57     O.Z2 

1x3.35 

+  I  ao  41.6 

-733.3 

61.23 

14  50.2 

5420.5 

II.     s. 

1 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON, 

Date. 

Mean  Time 

of 

Transit 

DifE.for 
X  Hour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
z  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
zHour 

of 
Long. 

Sid.  Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Sexni- 
diameter. 

Bqnatorial 

Horizontal 

Parallax. 

Bright 
Limbs. 

h    m 

m 

h  m    • 

• 

•       r        » 

n 

■ 

*      m 

r       m 

Oct.     I 

22  12.50 

X.719 

10  57    0.12 

1x3.25 

4-  X  20  41.6 

-733.a 

61.23 

14  50.2 

54  20.5 

II.      s. 

2 

22  54.05 

X.749 

II  42  36.08 

X15.09 

-  3  33  56.5 

-735.4 

61.70 

X4  55.x 

54  38.3 

3 

23  36.73 

1.8x3 

12  29  20.60 

XX8.95 

-  8  23  44.0 

-708.4 

62.73 

15    1.2 

55    0.6 

5 

0  21.32 

X.908 

13  18    0.15 

X24.63 

-12  56  16. 1 

-648.3 

64.27 

15    8.2 

55  26.3 

6 

I    8.49 

3.025 

14    9  14.11 

131.70 

-16  57  24.0 

-550.8 

66.17 

X5  15.8 

55  54-5 

I.      N. 

7 

I  58.62 

2,1$2 

15    326.73 

139-34 

-20  II  33.3 

-413.3 

68.18 

15  24.1 

56  24.7 

I.      N. 

8 

2  51.69 

2.a67 

16    0  36.72 

X46.25 

-22  22  49.4 

-337.a 

69.98 

X5  32.8 

56  56.6 

I.      N. 

9 

3  47.15 

a.347 

17    0    9.77 

131.03 

-23  17  14.4 

-30.9 

71.23 

15  4x9 

57  30.1 

I.      N. 

lO 

4  4392 

a.375 

18    I    1.49 

152. 7X 

-22  45  37.7 

+189.9 

71.69 

15  5X.2 

58    4-5 

I.      N.  S. 

ZI 

5  40-72 

a.33x 

19    X55  53 

151.33 

-^1046    3.7 

405*4 

7X.37 

16    0.7 

58  39.x 

I.           S. 

12 

6  36.52 

S.295 

20    z  49.27 

X47.94 

-17  24  33.8 

+596.7 

70.53 

x6   9.6 

59  11.9 

I.           S. 

13 

7  30.81 

a.  230 

21    0  12.54 

144.06 

-12  53  59.3 

748.8 

69.52 

16  17.4 

59  40.6 

I.           S. 

14 

8  23.70 

2.181 

21  57  10.86 

X4X.05 

-  7  32    6.5 

85X.8 

68.71 

x6  23.2 

60    1.8 

I.           S. 

15 

9  15-71 

a.  159 

22  53  16.73 

139.78 

-  X  39  56.5 

899.3 

68.32 

16  26.1 

60  12.5 

I.           S. 

i6 

10    7.62 

S.X72 

23  49  16.16 

140.51 

+  4  19  21.8 

887.0 

68.45 

16  25.4 

60   9.8 

I.           S. 

17 

II    0.18 

2.3X2 

0  45  54-98 

142.97 

-f  10    I  38.9 

+8x4.4 

69.03 

16  20.6 

59  52.5 

I.      N.  S. 

i8 

II  53.92 

2.267 

14345." 

146.25 

15    3  16.2 

685.0 

69.84 

16  12.2 

59  21.5 

II.  N. 

19 

12  48.94 

2.314 

2  42  51-75 

X49.08 

19    322.5 

509.x 

70.57 

16    0.7 

58  39.2 

11.  N. 

20 

13  44-75 

3.339 

3  42  4576 

149-97 

21  46  35.5 

303.9 

70.83 

15  47.2 

57  49.8 

11.  N. 

21 

14  40.35 

3.396 

4  42  27.50 

147.97 

23    5  22.2 

+  90-5 

70.41 

15  33-2 

56  58.3 

II.  N. 

22 

15  3456 

3.3XS 

5  40  45.48 

143.09 

-f23    039.3 

— zxo.6 

69.27 

15  19.8 

56   9.0 

II.  N. 

23 

16  26.39 

3.X02 

6  36  40.67 

X36.a9 

21  40  22.3 

-285.7 

67.61 

15    8.0 

55  25.6 

II.      S. 

24 

17  15-36 

X.980 

7  29  43.49 

xt8.95 

19  16  24.3 

-438.7 

6573 

14  58.6 

54  51.0 

II.      S. 

25 

18    1.50 

X.869 

8  19  56.16 

Z22.30 

x6    I  36.3 

-540.3 

63.97 

14  51.9 

54  26.7 

II.      S. 

26 

18  45.27 

1.783 

9    745.64 

117.14 

12    7  56.6 

-€a3.7 

62.54 

14  48.3 

54  13.4 

II.      S. 

27 

19  27.35 

1.730 

9  53  54- 20 

113-95 

+  7  45  56.4 

-683.4 

61.62 

X4  47-7 

54  IX.2 

II.       S. 

28 

20    8.59 

1.7x3 

10  39  11.94 

113.98 

+  34  59.1 

-718.5 

61.28 

14  49.9 

54  19.3 

II.      S. 

29 

20  49.88 

1.734 

II  24  32.67 

114.19 

-  X  45  51.2 

-^1.5 

61.55 

X4  54-6 

54  36.4 

II.      S. 

30 

21  32.13 

1-793 

12  10  51.07 

XX7.73 

-  6  36  49.4 

-718.5 

62.47 

15    1.3 

55    x-o 

II.       S. 

31 

22  16.22 

X.887 

12  59    0.36 

123.40 

-II  16  33.9 

-674.5 

63.94 

X5    9.4 

55  30.7 

II.       S. 

Nov.   I 

23    2.94 

2.0x0 

13  49  47.54 

X30.78 

-15  31  22.2 

-59«.8 

65.85 

15  18.4 

56    3.7 

2 

23  52.81 

3.147 

14  43  44.90 

X39.06 

-19    5    6.3 

-468.3 

67.96 

15  27.6 

56  37-6 

4 

0  45.94 

3.376 

15  40  57.82 

146.80 

-21  40  15.6 

-300.4 

69.92 

X5  36.5 

57  X0.5 

5 

I  41.77 

2.368 

16  40  53.26 

X52.31 

-23    03X.7 

-96.1 

7x33 

15  44.8 

57  40.8 

I.      N. 

6 

2  39.11 

a.400 

17  42  19.76 

154.24 

-22  54  33-9 

•¥m»* 

71.86 

15  5a.  X 

58    7.6 

I.      N. 

7 

3  36.46 

2.370 

18  43  46.49 

X52.42 

--21  19  18.4 

+346.4 

7x49 

15  58.3 

58  30.5 

I.           S. 

8 

4  32.50 

2.296 

19  43  5503 

148.01 

-18  20  53.7 

539-9 

70.46 

x6    3.5 

58  49.5 

I.           S. 

9 

5  26.56 

2.209 

20  42    3.91 

X42.76 

-14  12  43.2 

693.5 

69.18 

16    7.6 

59    4-6 

I.           S. 

10 

6  18.65 

2.X36 

21  38  14.23 

138.35 

-  9  12  19.9 

800.3 

68.07 

16  10.5 

59  15-4 

I.           S. 

II 

7    9.33 

2.094 

22  32  59.84 

135.83 

-  3  39   0-2 

858.  z 

67.39 

16  12.2 

59  21.4 

I.           S. 

12 

7  59.46 

2.09X 

23  27  12.66 

135.65 

4-  2    7  23.2 

+865.4 

67.30 

16  12. 1 

59  21.2 

I.           S. 

13 

849.99 

2.X26 

0  21  49.17 

137.75 

7  46  3X.3 

821.5 

67.77 

16  10. 1 

59  13.7 

I.         s. 

14 

9  41-72 

a.x88 

I  17  37-84 

141.51 

12  57  41.2 

725.8 

68.66 

x6    5.8 

58  57.8 

I.         s. 

15 

10  35.10 

S.260 

2x5    6.47 

145.83 

17  20  33.1 

58Z.0 

69.69 

1559.0 

58  33.2 

I.         s. 

16 

II  30.07 

a.315 

314    9-77 

X49.13 

+20  37    2.2 

4-396.0 

70.48 

X550.2 

58  0.6  11.       N.      1 
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AT  TRANSIT  OF  MOON»S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Difif.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diflf.for 
z  Hour 

of 
Long 

Geocentric 

Declination 

of 

Centre. 

DifF.for 
I  Hour 

of 
Long. 

Sid.  Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bri^ 
LimML 

h    m 

m 

h   m    • 

• 

0     »      » 

m 

• 

f       m 

»        m 

Nov.  i6 

II  30.07 

a.315 

3  14    9-77 

149.1a 

H-20  37    2.2 

+396.0 

70.48 

X5  50.2 

58      0.6 

I,      N. 

17 

12  25.87 

a.3«7 

4  14    364 

149.83 

22  34  10.3 

+187.5 

70.67 

15  39-7 

57  22.3 

II.  N. 

18 

13  21.28 

2.282 

5  13  34.26 

147- 15 

23    6  46.2 

-   23.0 

70.05 

15  28.4 

56  40.7 

II.  N. 

19 

14  14.99 

2.187 

6  IX  22.27 

I4i«43 

22  18  13.2 

-215.3 

68.68 

15  17.1 

55  59.2 

II.      S. 

20 

15    6.04 

2.064 

7    6  29.69 

Z34.Q3 

20  18  40.5 

-376.6 

66.87 

15    6.9 

55  21.6 

II.      S. 

21 

15  54.04 

1.938 

7  58  34- 19 

126.43 

+X7  21  38.0 

—502.8 

64.95 

X4  58.4 

54  50.4 

11.      S. 

22 

16  39.19 

1.829 

8  47  47.29 

Z19.91 

13  40  50.6 

-596.0 

63.25 

14  52.2 

54  27.7 

II.      S. 

23 

17  22.08 

1.751 

9  34  44-33 

115.20 

9  28  34.0 

-661.1 

62.00 

14  48.9 

54  15.4 

II.      S. 

24 

18    3.52 

X.709 

10  20  14.32 

1x2.71 

4  55  10.8 

—702.2 

61.31 

14  48.4 

54  13.8 

II.      S. 

25 

18  44.45 

1.708 

II    5  13.IX 

iia.63 

+  09  43.2 

-7ai.5 

61.27 

1451.1 

54  23.7 

II.      S. 

26 

19  25.84 

1.748 

II  50  39.72 

X15.03 

-  4  39    7-8 

-^18.7 

61.90 

14  56.7 

54  44-3 

II.      S. 

27 

20    8.68 

Z.830 

12  37  34.20 

1x9. 93 

—  9  21  49.1 

—690.0 

63.18 

15    4.9 

55  14.3 

II.      S. 

28 

20  53.95 

1.949 

13  26  54.41 

127. 11 

-13  46  45.4 

-628.7 

65.03 

15  15.1 

55  51.8 

II.      S. 

29 

21  42.46 

a.097 

14  19  29.30 

136.00 

-17  39  24.x 

-527.1 

67.28 

15  26.6 

5634.1 

II.      S. 

30 

22  34.66 

2.252 

15  15  46.56 

145.36 

-20  42  I2.I 

-378.9 

69.59 

15  38.5 

57  17.8 

II.      S. 

Dec.    I 

23  30.39 

a.  385 

16  15  36.16 

153.33 

-22  36  19. 1 

-184.7 

71.51 

15  49.8 

57  59.4 

II.  N. 

3 

0  28.67 

a.  459 

17  17  58.55 

157.81 

--23    5  29.6 

+  4a.5 

72.59 

15  59.6 

58  35.3 

I.      N. 

4 

I  27.81 

a.  457 

18  21  13.40 

157.65 

—22      I  12.6 

V7'7 

72.60 

16    7.2 

59    3.0 

I.           S. 

5 

2  26.04 

a.  387 

19  23  33.39 

153.47 

—19  26     7.6 

492.0 

71.65 

16  12.0 

59  20.8 

I.           S. 

6 

3  22.11 

2.283 

20  23  43.21 

147.18 

-15  33  24.4 

663.2 

70.17 

x6  X4.2 

59  28.7 

I.           S. 

7 

4  15.61 

2.179 

21  21  18.69 

140.92 

-10  42  41.6 

+781.2 

68.67 

16  13.9 

59  27.9 

I.           S. 

8 

5    6.90 

2.Z01 

22  16  40.95 

136.28 

-  5  15  40.6 

845.0 

67.52 

16  11.8 

59  20.0 

I.           S. 

9 

5  56.79 

2.063 

23  10  39.00 

133*99 

+  0  26  33.4 

857.9 

66.95 

16    8.x 

59    6.6 

I.           S. 

10 

6  46.27 

2.068 

0     4  12.97 

X34.a6 

6    421.4 

8a3.4 

67.00 

16    3.4 

5849.2 

I.           S. 

II 

7  36.33 

2.109 

0  58  20.97 

136.73 

II  19  14.2 

743.6 

67.59 

15  57.7 

58  28.4 

I.           S. 

12 

827.69 

2.174 

I  53  47.48 

140.63 

+15  53  31. 1 

+620.8 

68.52 

15  51.4 

58    4.9 

I.           S. 

13 

9  20.67 

2.240 

2  50  51.93 

144.65 

X9  30  40.9 

459.1 

69.46 

15  44.2 

57  38.5 

I.           S. 

14 

10  15.03 

2.283 

3  49  18.88 

147.23 

21  56  53.5 

268.1 

70.05 

15  36.2 

57    9.4 

I.           S. 

15 

II    9.90 

2.280 

4  48  16.82 

147.05 

23    3  20.0 

+  63.4 

69.96 

15  27.7 

56  38.2 

I.           S. 

16 

12    4.06 

2.224 

5  46  3'.64 

143.66 

22  48  2X.6 

-135.7 

69.11 

15  18.9 

56    5.8 

II.      S. 

17 

12  56.31 

2.124 

64251.55 

137.67 

+21   17  47.8 

—312.2 

67.63 

15  10.3 

55  34.0 

II.      S. 

18 

13  45.87 

2.004 

7  36  29.92 

130.45 

18  42  58.8 

-456.0 

65.81 

15    2.2 

55    4.4 

II.      S. 

19 

14  32.54 

Z.887 

827  14.35 

123.39 

15  17  44.6 

-564.4 

64.01 

14  55-4 

54  39-4 

II.      s. 

20 

15  16.61 

1.790 

9  15  22.41 

X17.56 

IX  15  46.1 

-640.4 

62.50 

14  50.3 

54  20.7 

II.     s. 

21 

15  58.71 

X.724 

10    I  32.11 

"3-59 

6  49  10.6 

-6B8.S 

61.47 

M  47.5 

54  10.5 

II.     s. 

22 

i6  39.67 

Z.696 

1046  33.11 

XIX.87 

+  28  17.0 

-7xa.4 

61.04 

14  47-4 

54  10.0 

II.      s. 

23 

17  20.42 

X.707 

II  31  21.28 

1x2.56 

-  2  37  52.6 

-714.8 

61.26 

14  50.  X 

54  20.x 

II.      s. 

24 

18    1.94 

1.760 

12  16  55.96 

XX5.76 

-  7  20  35.7 

-^.8 

62.16 

14  55.9 

54  41.4 

II.      s. 

25 

18  45.25 

1.855 

13    4  17-82 

X2X.48 

-II  50  17.9 

-648.8 

63.70 

15    4-7 

55  13.5 

II.      s. 

26 

19  31.30 

1.988 

13  54  25.22 

129.49 

-15  55  19-7 

-57o.a 

65.79 

15  x6.o 

55  55.2 

II.      s. 

27 

20  20.91 

2.148 

14  48    6.23 

139.1a 

-19  20  59.8 

-450.7 

68.21 

15  29.5 

56  44-5 

II.      s. 

28 

21  14.45 

2.319 

15  45  4429 

148.93 

-21  49  36.7 

-284.4 

70.59 

15  43.9 

57  37.7 

11.      s. 

29 

22  11.61 

a.  444 

16  47    0.05 

XS6.86 

-23    2  27.8 

-  73.2 

72.46 

15  58.4 

58  30.8 

II.     s. 

30 

23  11.20 

•i  . 

2.509 

17  50  41-33 

X60.78 

-22  44  20.5 

+166.5 

73.35 

16  11.3 

59  18.3 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Tranait 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

h    m     8 

0          »          HP 

m 

w 

s 

h    m 

h    m    • 

•     t     » 

It 

s 

Jan.  o 

2240.1 

17  24  22.09 

-20  13  36.9 

II.O 

4-3 

0.30 

Feb.  1 5 

2343.6 

21  29  25.78 

-17    245.7 

6.4 

2.4 

0.17 

I 

22  36.6 

172451.90 

201949.3 

10.7 

4.2 

0.29 

16 

23  46.4 

21  36  14.37 

16  30  34.2 

6.4 

2.4 

0.17 

2 

22  33.7 

17  25  56.29 

20  27  22.9 

10.5 

4.0 

0.28 

17 

23  49-3 

2143    3.88 

15  56  57.9 

6.4 

2.4 

0.17 

3 

22  31.4 

17  27  32.42 

20  36    2.8 

10.2 

3.9 

0.28 

18 

23  52.2 

214954.30 

15  21  56.9 

6.4 

2.4 

0.17 

4 

22  29.5 

17  29  37.49 

20  45  34.7 

9.9 

3.8 

0.27 

19 

23  55.1 

21  56  45.64 

144531.4 

6.4 

2.4 

0.17 

5 

22  28.1 

1732    8.84 

-20  55  45.0 

9.7 

3.7 

0.26 

20 

23  58.0 

22    3  37-88 

-14    741.7 

6.4 

2.4 

0.17 

6 

22  27.1 

1735    3-97 

21     621.2 

9.5 

3.6 

0.26 

22 

0     I.O 

22  10  31.02 

13  28  28.4 

6.4 

2.4 

0.16 

7 

22  26.5 

17  38  20.60 

21  17  II.7 

9.3 

3.5 

0.25 

23 

0    3-9 

22  17  25.07 

12  47  51.9 

6.4 

2.4 

0.16 

8 

22  26.2 

17  41  56.64 

21  28    6.1 

9.2 

3.4 

0.25 

24 

0   6.9 

22  24  20.02 

12     552.9 

6.4 

2.4 

0.16 

9 

22  26. 1 

17  45  50.20 

21  38  54.9 

9.0 

3-4 

0.24 

25 

0   9.8 

22  31  15.85 

II  22  32.5 

6.4 

2.4 

0.16 

lO 

22  26.3 

17  49  59.56 

-21  49  29.5 

8.8 

3.3 

0.24 

26 

0  12.9 

22  38  12.51 

-10  37  52.1 

6.5 

2.5 

0.16 

II 

22  26.7 

175423.19 

21  59  42.3 

8.7 

3.3 

0.24 

27 

0  15.8 

2245   9-97 

95153.3 

6.5 

2.5 

0.16 

12 

22  27.4 

17  58  59.74 

22     926.5 

8.5 

3.2 

0.23 

28 

018.8 

22  52   8.13 

9   438.1 

6.5 

2.5 

0.16 

13 

22  28.3 

18    347.98 

22  18  36.1 

8.4 

3.2 

0.23 

Mar.  I 

021.9 

22  59   6.90 

816   8.8 

6.5 

2.5 

0.17 

M 

22  29.3 

18    846.82 

22  27    6.3 

8.2 

3.1 

0.22 

2 

024.9 

23   6   6.13 

7  26  28.7 

6.6 

2.5 

0.17 

15 

22  30.5 

18  13  55.27 

-22  34  52.1 

8.1 

3.1 

0.22 

3 

027.9 

23  13    5.61 

-  63541.4 

6.6 

2.5 

0.17 

i6 

22  31.8 

18  19  12.46 

22  41  49.0 

8.0 

3.0 

0.22 

4 

0  31.0 

2320   5.07 

54351.0 

6.7 

2.6 

.0.17 

17 

22  33.3 

18  24  37.63 

22  47  53.2 

7.9 

3.0 

0.21 

5 

034.0 

2327    4.28 

451    3.0 

6.7 

2.6 

0.17 

i8 

22  34-9 

18  30  10.07 

2253     1.5 

7.8 

2.9 

0.21 

6 

037.0 

2334   2.75 

3  57  233 

6.8 

2.6 

0.17 

19 

22  36.6 

183549.13 

22  57  ZI.O 

7.7 

2.9 

0.21 

7 

040.0 

23  41    0.00 

3   259.1 

6.8 

2.6 

0.17 

20 

22  38.4 

18  41  34.24 

-23  0  18.9 

7.5 

2.8 

0.20 

8 

043.0 

23  47  55-47 

-  2    758.6 

6.9 

2.6 

0.17 

21 

22  40.3 

18  47  24.89 

23     2  22.8 

7-4 

2.8 

0.20 

9 

046.0 

23  54  48.42 

z  12  31.2 

7.0 

2.7 

0.18 

22 

22  42.3 

18  53  20.65 

23     320.6 

7-3 

2.8 

0.20 

10 

048.9 

0    I  38.07 

-  01647.8 

7.1 

2.7 

0.18 

23 

2244-3 

18  5921.09 

23     310.3 

7.3 

2.7 

0.20 

II 

051.7 

0  8  23.46 

+  039   0.1 

7.2 

2.7 

0.18 

24 

22  46.3 

19    525.83 

23     I  50.0 

7.2 

2.7 

0.20 

12 

054.4 

015    3.52 

I  34  39.5 

7-3 

2.7 

0.18 

25 

22  48.7 

19  II  34.50 

-22  59  18.3 

7-1 

2.7 

0.20 

13 

056.9 

021  37.03 

+  2  29  56.0 

7.4 

2.8 

0.19 

26 

22  51.0 

19  17  46.80 

22  55  33.8 

7.0 

2.7 

0.19 

14 

059.4 

028    2.71 

3  24  34-4 

7-6 

2.8 

0.19 

27 

22  53.3 

1924    2.43 

22  50  34.9 

7.0 

2.7 

0.19 

15 

I    1.8 

034  19.16 

4  18  19.4 

7.7 

2.9 

0.19 

28 

22  55.6 

19  30  21.13 

22  44  20.6 

6.9 

2.6 

0.19 

16 

I    4.0 

0  40  24.85 

5  xo  54.6 

7-9 

2.9 

0.20 

29 

22  58.0 

19  36  42.68 

22  36  49.9 

6.9 

2.6 

0.19 

17 

I    6.0 

0  46  18.25 

6    2    3.5 

8.1 

3.0 

0.20 

30 

23     0.4 

1943    6.84 

-22  28     1.6 

6.8 

2.6 

0.19 

18 

I    7.7 

0  51  57.79 

+  6  51  29.4 

8.3 

3-1 

0.21 

31 

23     2.9 

194933.38 

22  17  55.0 

6.8 

2.6 

0.19 

19 

I    9.1 

0  57  21.89 

7  38  56.5 

8.5 

3.2 

0.21 

Feb.  I 

23    5-5 

1956    2.15 

22     6  29.3 

6.7 

2.6 

0.19 

20 

I  10.2 

I    228.98 

824   9.7 

8.8 

3.3 

0.22 

2 

23    8.1 

20    2  32.98 

ii  53  43.7 

6.7 

2.5 

0.18 

21 

I  II. I 

I    717.59 

9   654.4 

9.0 

3.4 

0.22 

3 

23  10.7 

20   9    5.69 

21  39  37-4 

6.7 

2.5 

0.18 

22 

I  11.6 

III  46.31 

94657.3 

9.2 

3.5 

0.23 

4 

23  13-3 

20  15  40.16 

-21  24  lO.O 

6.6 

2.5 

0.18 

23 

I  11.8 

I  15  53-83 

4-1024   6.1 

9.5 

3.6 

0.23 

5 

23  16.0 

2022  16.22 

21    7  20.8 

6.6 

2.5 

0.18 

24 

I  11.6 

I  19  38.93 

1058    9.6 

9.8 

3-7 

0.24 

6 

23 18.6 

20  28  53.77 

2049  9.3 

6.6 

2.5 

0.18 

25 

I  ZI.I 

I  23   0.60 

II  2857.9 

10. 1 

3.8 

0.25 

7 

23  21.3 

20  35  32.72 

20  29  35.2 

6.6 

2.5 

0.18 

26 

I  10. 1 

I  25  57.95 

II  5622.1 

10.4 

3-9 

0.26 

8 

23  24.0 

20  42  12.99 

20  838.2 

6.5 

2.4 

0.17 

27 

I    8.7 

I  28  30.27 

12  20  14.6 

10.7 

4.0 

0.27 

9 

23  26.8 

20  48  54.49 

-19  46 17.5 

6.5 

2.4 

0.17 

28 

I    6.9 

I  30  36.98 

+124028.2 

II.O 

4.1 

0.28 

10 

23  29.5 

20  55  37.  n 

192233.0 

6.5 

2.4 

0.17 

29 

I    4.6 

I  32  17.78 

12  56  57.8 

II. 4 

4.2 

0.29 

II 

23  32.3 

21     2  20.83 

18  57  24.4 

6.5 

2.4 

0.17 

30 

I    1.9 

I  33  32.58 

13     938.5 

1 1.7 

4-3 

0.30 

12 

23  35-1 

21     9     5.61 

18  3051.6 

6.4 

2.4 

0.17 

31 

058.8 

I  34  21.52 

13  18  27.2 

12. 1 

4-5 

0.31 

13 

23  37-9 

21  15  51.38 

18   254.4 

6.4 

2.4 

0.17 

32 

055.3 

I  34  45.00 

13  23  22.1 

12.4 

4.6 

0.32 

14 

23  40-7 

21  22  38.12 

-17  33  32.4 

6.4 

2.4 

0.17 

33 

051-3 

I  34  43.76 

+132422.8 

12.7 

4-7 

0.33 

»5 

2343.6  212925.78-17   245.7 

6.4 

2.4 

0.17 

34 

047.0 

I  34  18.77 

+13  21  31.2 

13.0 

4.9 

0.34 
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FOR  TRANSIT  AT  WASHINGTON. 

.  .                                                                                                                                                                                                                         .                        _                                       I 

Data. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Men 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

f 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

h    m    8 

a      *      » 

w 

» 

8 

h    m 

h    m    8 

e       t       m 

m 

m 

1 
• 

Apr.  I 

0553 

I  34  45.00 

+13  23  22.1 

12.4 

4.6 

0.32 

Mayi6 

22  22.2 

2    239.31 

-f  9  ZI  36.2 

9-3 

3.5 

0.24 

2 

051-3 

I  34  43.76 

13  24  22.8 

12.7 

4-7 

0.33 

X7 

22  23.3 

2    738.84 

942     X.7 

9.1 

3-5 

0.23 

3 

047.0 

I  34  18.77 

13  21  31.2 

13.0 

4.9 

0.34 

18 

2224.5 

2  1248.18 

10  Z3  29.3 

9.0 

3-4 

0.23 

4 

042.3 

I  33  31-34 

131451-1 

13.4 

5.0 

0.34 

19 

22  25.8 

218    7.38 

xo  45  54-5 

8.8 

3.4 

0.22 

5 

037.2 

I  32  23.1 1 

13    429.1 

X3.7 

5.2 

0.35 

20 

22  27.3 

2  23  36.54 

II  19  12.5 

8.7 

3.3 

0.22 

6 

031-7 

I  30  56.04 

+12  50  34.6 

14.0 

5.3 

0.36 

21 

22  29.0 

2  29  15.79 

-l-ii  53  18.8 

8.6 

3.2 

0.22 

7 

026.0 

I  29  12.39 

12  33  20.0 

14.2 

5.4 

0.37 

22 

22  30.9 

235     5.27 

1228   8.9 

8.4 

3.2 

0.22 

8 

020.2 

I  27  14.60 

12  13     0.6 

14.5 

5.5 

0.37 

23 

22  33.0 

241     5.21 

13    3  37-5 

8.3 

3.x 

0.2Z 

9 

014.2 

125    5-47 

II  49  55.4 

X4.7 

5.5 

0.38 

24 

22  35.2 

2  47  15.81 

13  39  39-4 

8.1 

3.1 

0.2Z 

lO 

0    8.0 

I  22  47.85 

zi  2425.8 

14.9 

5.6 

0.38 

25 

22  37.6 

2  53  37.25 

14  16   9.3 

8.0 

3.0 

0.2Z 

IX 

0    1.7 

I  2024.71 

+10  56  55.9 

I5.I 

5.7 

0.39 

26 

22  40.2 

3   0  9.79 

+X4  53    X.4 

7.9 

3.0 

0.2  Z 

II 

23  55-3 

I  17  59.06 

10  27  52.2 

15.2 

5-7 

0.39 

27 

22  43.0 

3   653.71 

1530   8.9 

7.7 

2.9 

0.21 

12 

23  49.0 

X  15  33.84 

95742.3 

15-3 

5.7 

0.39 

28 

22  46.0 

3x349.21 

16   725.0 

7.6 

2.9 

0.20 

13 

23  42.7 

1 13  11.87 

9  26  53.6 

X5.3 

5.8 

0.39 

29 

22  49.2 

32056.53    164442.5 

7.5 

2.8 

0.20 

M 

23  36-5 

I  10  55.80 

8  55  54.6 

15.4 

5.8 

0.39 

30 

22  52.5 

3  28  15.91 

17  21  53.6 

7.4 

2.8 

0.20 

15 

23  30.4 

I   848.04 

+  8  25  12.8 

15.4 

5.8 

0.39 

31 

22  56.1 

3  35  47.49 

+17  58  49.6 

7.3 

2.8 

0.20 

i6 

23  24-5 

I   650.70 

755x3.1 

15.3 

5.7 

0.39 

Jane  x 

22  59.9 

34331.40 

18  35  21.3 

7.2 

2.7 

0.20 

17 

23  18.8 

X    5   5.63 

7  26  19.2 

15.3 

5.7 

0.38 

2 

23     3.9 

3  51  27.66 

19  II  18.6 

7.x 

2.7 

0.19 

i8 

23  13-4 

X   3  34-35 

6  58  51.6 

15.2 

5.7 

0.38 

3 

23    8.1 

3  59  36.23 

19  46  30.9 

7.x 

2.7 

0.19 

19 

23   8.2 

I   2  18.10 

633   8.5 

15.0 

5.6 

0.38 

4 

23  12.4 

4   7  56.93 

202047.1 

7.0 

2.6 

ai9 

20 

23    3-3 

I    1 17.80 

+  6   925.2 

14.8 

5.6 

0.38 

5 

23  17.0 

4  16  29.50 

+20  53  55.2 

7.0 

2.6 

1 
0.19 

21 

22  58.6 

I   034.10 

5  47  54.0 

14.6 

5.5 

0.37 

6 

23  21.8 

4  25  X3.43 

21  25  42.8 

6.9 

2.6 

O.Z9   ! 

22 

22  54.2 

X   0  7.40 

5  28  43.7 

X4.4 

5-4 

0.37 

7 

23  26.8 

4  34   8.19 

2x  55  58.5 

6.9 

2.5 

o.z8 

23 

22  50.1 

0  59  57-94 

5x2    1.4 

14.2 

5.4 

0.36 

8 

23  3X.9 

4  43  12.94 

22  24  28.6 

6.9 

2.5 

o.z8 

24 

22  46.3 

X   0   5.72 

4  57  5X.7 

14.0 

5.3 

0.36 

9 

23  37.2 

4  52  26.71 

22  5Z     Z.5 

6.8 

2.5 

o.z8 

25 

22  42.8 

I    030.59 

+  4  46  17.0 

X3.8 

5.2 

0.35 

10 

23  42.6 

5    X  48.36 

+23  15  25.5 

6.8 

2.5 

o.z8 

26 

22  39.5 

z    z  12.31 

4  37  17.8 

X3.6 

5.x 

0.34 

zz 

2348.1 

5  iz  Z6.56 

23  37  30.0 

6.8 

2.5 

o.x8 

27 

22  36.5 

z    2  10.52 

4  30  53-6 

X3.3 

5.0 

0.34 

Z2 

23  53-7 

5  20  49.91 

2357  5.4 

6.7 

2.5 

0.18 

28 

22  33-8 

X    324.79 

427   2.4 

13.1 

4-9 

0.33 

X3 

23  59.3 

5  30  26.86 

24x4  3.4 

6.7 

2.5 

o.z8 

29 

22  31.4 

I   454.63 

4254x5 

12.8 

4.9 

0.33 

15 

0   5.0 

540   5.80 

24  28  z8.z 

6.7 

a.5 

o.x8 

30 

22  29.2 

X   639.53 

+  4  26  47.0 

12.6 

4.8 

0.32 

16 

0  Z0.7 

5  49  45.04 

+24  39  44.8 

6.7 

25 

az8 

May  I 

22  27.2 

z   838.99 

4  30  14.9 

12.4 

4.7 

0.32 

X7 

0  16.4 

5  59  22.98 

24482Z.Z 

6.7 

2.5 

0.18 

2 

22  25.5 

z  1052.52 

436   a8 

12.1 

4.6 

0.31 

18 

022.0 

6   858.08 

24  54   6.1 

6.8 

2.5 

0.19 

3 

22  24.0 

z  13  19.56 

4  43  59.9 

1 1.9 

4.5 

0.30 

X9 

027.6 

6  z8  28.84 

2457   0.8 

6.8 

2.5 

0.19 

4 

22  22.8 

z  Z5  59.62 

4  54   6.3 

ZZ.7 

4-4 

0.30 

20 

0  33-X 

6  27  53.90 

2457   7.8 

6.8 

2.6 

0.Z9 

5 

22  21.8 

z  z8  52.23 

+  56  Z5.9 

11.5 

4.3 

0.29 

21 

038.4 

6  37  X2.05 

4-24  54  31.4 

6.9 

2.6 

0.19 

6 

22  21.0 

I  21  56.95 

5  20  23.2 

11.3 

4-2 

0.28 

22 

043.6 

6  46  22.20 

24  49  16.8 

6.9 

a.6 

0.19 

7 

22  20.3 

I  25  13.37 

5  36  23.2 

II.O 

4-x 

0.28 

23 

048.7 

65523.41 

24  4X  30.4 

6.9 

2.6 

0.19 

8 

22  19.8 

Z  284Z.ZI 

5  54  X0.9 

Z0.8 

4.0 

0.27 

24 

053.6 

7   4x4.90 

24  3X  19.3 

7.0 

2.6 

ai9 

9 

22  19.5 

I  32  19.86 

6  13  41.4 

10.6 

4.0 

0.27 

25 

058.3 

7  Z2  56.05 

24  18  50.9 

7.0 

2.6 

0.19 

10 

22  19.4 

X36   9-31 

+  6  34  49.8 

10.4 

3.9 

0.26 

26 

I   2.9 

7  2Z  26.32 

+24   4x3.3 

7.x 

a.7 

a  19 

II 

22  19.5 

I  40  9.21 

6  57  3X.3 

10.2 

3-9 

0.26 

27 

I   7.2 

7  29  45.33 

23  47  34.5 

7.x 

a.7 

0.20 

12 

22  19.7 

I  44  X9-33 

7  ax  41.3 

10.0 

3.8 

0.25 

28 

1 11.4 

7  37  52.78 

2329   2.4 

7-2 

2.7 

a20  1 

13 

22  20.1 

I  48  39.50 

7  47  X5.3 

9.8 

3-7 

0.25 

29 

XX5.3 

7  45  48.46 

23   845.2 

7.3 

a.7 

0.20 

M 

22  20.6 

153   9.61 

8z4   8.6 

9.6 

3.7 

0.24 

30 

1 19.2 

7  53  32.24 

224651.1 

7-4 

2.8 

0.20 

15 

22  21.3 

X  57  49.57 

+  8  42  17.0 

9*5 

3.6 

0.24 

3X 

I  22.7 

8    z   4.05 

+22  23  27.8 

7-5 

2.8 

0.20 

16 

22  22.2 

2   239.31 

4-  9x1  36.2 

9-3 

3.5 

0.24 

32 

126.0 

8   823.86 

+2Z  58  43.x 

7.6 

••9 

aao 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

m 

Semi- 
diam. 

m 

S.T.of 
Sem. 
Pass. 
Men 

Date. 

Mean 

Time 

of 

•Transit 

Apparent 

R.  Ascension 

at 

Apparent 

Declination 

at 

Transit 

Hon 
Pan 

Semi- 
diam. 

1 
S.T.of 
Sem. 
Pass. 
Men 

h    m 

h   m    • 

•     «     • 

• 

h    m 

h    m    • 

m      t      1 

m 

• 

• 

July  I 

I  22.7 

8    I    4.05 

+22  23  27.8 

7.5 

2.8 

0.20 

Aug.i6 

0  z6.2 

9  55  44-34 

+  73521.6 

14.4 

5-5 

0.37 

2 

I  26.0 

8   823.86 

21  58  43.1 

7.6 

2.9 

0.20 

17 

0   9.2 

9  52  37.76 

7  56  56.5 

14.3 

5-5 

0.36 

3 

129.3 

8  15  31.70 

21  32  43.9 

7.7 

2.9 

0.21 

18 

0    2.1 

9  49  30.16 

820  26.1 

14-3 

5-4 

0.36 

4 

I  32.2 

8  22  27.62 

21    5  37-4 

7-8 

3.0 

a2i 

18 

23  55-1 

94625.12 

8  45  28.7 

14.3 

5.4 

0.36 

5 

1350 

8  29  11.68 

20  37  30.6 

7.9 

3.0 

0.21 

19 

23  48.2 

9  43  26.51 

9  "  40.3 

14.1 

5.4 

0.35 

6 

1377 

8  35  43.95 

+20   8  30.1 

8.0 

30 

0.21 

20 

2341-5 

94038.13 

+  9  38  35-4 

13.9 

5-3 

0.35 

7 

I  40.1 

842   4-52 

19  38  42.2 

8.1 

3.1 

0.21 

21 

23  34-9 

938    3.75 

10   547.7 

13.7 

5.2 

0.35 

8 

142.2 

8  48  13.45 

19   8  13.0 

8.3 

3.1 

0.22 

22 

23  28.7 

9  35  46.93 

10  32  50.0 

13-5 

5.1 

0.34 

9 

144.2 

8  54  10.85 

1837   8.4 

8.4 

3.2 

0.22 

23 

23  229 

9  33  51.01 

10  59  15-9 

13.2 

5.0 

0.34 

lO 

Z46.1 

8  59  56.79 

18   534.2 

8.5 

3.2 

0.22 

24 

23  17.5 

9  32  19.04 

II  24  39.6 

12.9 

4-9 

0.33 

17 

M7-7 

9   531.29 

+17  33  36.0 

8.6 

3.2 

0.22 

25 

23  12.5 

931  13-55 

+"4837.4 

12.6 

4.8 

0.33 

12 

I  49.1 

9  10  54.39 

17    I  19-3 

8.8 

3.3 

0.23 

26 

23   7-9 

9  30  36.70 

12  10  47.0 

12.3 

4-6 

0.32 

13 

150.4 

9  z6   6.13 

16  28  49.4 

8.9 

3.3 

0.23 

27 

23    3.9 

9  30  30.21 

12  30  48.2 

Z2.0 

4-5 

0.31 

M 

I5M 

921   6.50 

15  56  11.3 

9.1 

3.4 

0.23 

28 

23   0.4 

9  30  55-29 

12  48  22.7 

11.7 

4-4 

0.30 

15 

153.3 

9  25  55.49 

15  23  30.5 

9.2 

3.4 

0.24 

29 

22  57-4 

9  31  52.66 

13    315.0 

II.4 

4-3 

0.29 

i6 

I53-0 

9  30  33.01 

+14  50  52.  z 

9.4 

3.5 

0.24 

30 

22  54.9 

9  33  22.60 

+13  15  11.5 

II.O 

4.2 

0.28 

17 

153-5 

9  34  5900 

Z4  z8  21.2 

9.5 

3.5 

0.25 

31 

22  53.0 

9  35  24.92 

13  24   0.4 

10.7 

4.0 

0.28 

i8 

153.8 

9  39  13.37 

1346   2.9 

9-7 

3.6 

0.25 

Sept.  I 

22  51.7 

93759-14 

13  29  32.2 

10.3 

3.9 

0.27 

19 

153.9 

9  43  15.96 

13  14    2.5 

9.8 

3.6 

0.26 

2 

22  50.9 

941    4.26 

13  31  39-4 

10.0 

3.8 

0.26 

20 

153.8 

9  47   6.58 

12  42  25.3 

10.0 

3.7 

0.26 

3 

22  50.5 

9  44  38.91 

13  30  17.1 

9.7 

3-7 

0.25 

21 

153.5 

9  50  45.00 

•hZ2  zz  z6.8 

10.2 

3.8 

0.26 

4 

22  50.5 

9  48  41.55 

+13  25  21.8 

9-4 

3.6 

0.24 

22 

153.0 

954  11.00 

zz  4042.6 

10.3 

3.9 

0.27 

5 

22  51.0 

9  53  10.39 

Z3  16  52.9 

9-2 

3-5 

0.24 

23 

152.3 

9  57  2428 

zz  Z048.3 

10.5 

3-9 

0.27 

6 

22  52.0 

958    3.30 

13   451.9 

8.9 

3-4 

0.23 

24 

151.3 

10   024.54 

zo  4Z  39.7 

10.7 

4.0 

0.28 

7 

22  53.3 

zo  3  18.05 

Z2  49  22.0 

8.6 

3.3 

0.22 

25 

i5ai 

10   3  11.41 

zo  13  23.1 

10.9 

4-1 

0.28 

8 

22  54-9 

zo   8  52.26 

Z2  30  28.9 

8.4 

3-2 

0.22 

26 

148.7 

10   544.50 

+  9  46   5-0 

IZ.Z 

4.2 

0.28 

9 

22  56.8 

10  Z4  43.57 

+Z2     820.7 

8.2 

3-1 

a2i 

27 

147.1 

10   8    3.39 

91952.1 

ZZ.3 

4-3 

0.29 

10 

22  58.9 

zo  20  49.57 

ZZ43    6.6 

8.0 

3.1 

0.21 

28 

145.3 

1010   7.62 

85451.1 

ZZ.5 

4.3 

0.29 

zz 

23    13 

zo  27   7.90 

ZZZ458.3 

7-9 

3.0 

0.20 

29 

143.2 

zo  iz  56.68 

831    9-5 

Z1.7 

4.4 

0.30 

Z2 

23    3-9 

10  33  36.32 

ZO44     7.5 

7.7 

2.9 

0.20 

30 

1  40.8 

10  13  30.07 

8   854.9 

ZZ.9 

4.5 

0.30 

13 

23   6.6 

zo  40  12.76 

ZO  zo  47.7 

7.6 

2.8 

0.20 

31 

I  38.1 

10  14  47.28 

+  7  48  15.2 

12.  z 

4.6 

0.31 

14 

23   9.3 

zo  46  55.27 

+  9  35  Z2.6 

7.4 

2.8 

0.19 

Aug.! 

135.2 

10  15  47.79 

7  29  18.6 

12.3 

4-7 

0.31 

15 

23  12.1 

zo  53  42.16 

8  57  36.3 

7.3 

2.7 

0.19 

2 

I  32.0 

10  16  31.09 

7  12  13.5 

12.5 

4.8 

0.32 

16 

23  15.0 

zz   031.91 

8  z8  Z2.4 

7.1 

2.6 

0.18 

3 

I  28.5 

10  16  56.67 

657   8.6 

12.7 

4.8 

0.32 

17 

23  17-9 

II   723.17 

7  37  14.4 

7.0 

2.6 

0.18 

4 

124.7 

10  17   4.11 

644  12.6 

Z2.9 

4.9 

0.33 

18 

23  20.8 

II 14  14.82 

65455.1 

6.9 

2.6 

0.18 

5 

I  20.5 

10  16  53.04 

+  6  33  34.2 

13. 1 

5.0 

0.33 

19 

23  23.7 

zz  2Z     5.97 

+  6  zz  26.7 

6.8 

2.5 

0.17 

6 

1 16.1 

10  16  23.20 

62521.8 

13-3 

5.0 

0.34 

20 

23  26.6 

IZ  27  55.87 

527   0.5 

6.7 

2.5 

0.17 

7 

1 11.4 

lo  15  34.45 

61943.2 

13.5 

5-1 

0.34 

21 

23  29.4 

"34  43-94 

4  41  47.0 

6.6 

2.5 

0.17 

8 

I   6.3 

10  14  26.89 

6  16  45.8 

13.7 

5-1 

0.35 

22 

23  32.3 

zi  41  29.74 

3  55  55.7 

6.6 

2.5 

0.17 

9 

z   0.9 

10  13   0.77 

6  16  35.6 

13.9 

5-2 

0.35 

23 

2335.1 

11  48  12.87 

3   935.3 

6.5 

2.5 

0.17 

zo 

0553 

10  II  16.58 

+  6  19  17,4 

14.1 

5.2 

0.35 

24 

23  37.8 

115453." 

-h  2  22  53.7 

6.5 

2.4 

0.16 

II 

049.4 

10  915.15 

6  24  54.0 

14.2 

5.3 

0.36 

25 

23  40.4 

12    I  30.34 

I  35  57.9 

6.5 

2.4 

0.16 

12 

043.2 

10   657.71 

6  33  25.9 

14-3 

5-4 

0.36 

26 

23  43-0 

12    8    4.48 

04854.3 

6.4 

2.4 

0.16 

13 

036.7 

10   4  25.78 

64451.4 

14.4 

5.4 

0.37 

27 

23  45-6 

12  14  35.48 

+  0   z  48.7 

6.4 

2.4 

0.16 

14 

030.0 

10    I  41.27 

659    5.4 

14.4 

5.5 

0.37 

28 

2348.1 

12  21     3.37 

-  045Z3.8 

6.4 

2.4 

0.16 

15 

023.1 

9  58  46.54 

+  71559.5 

14.4 

5-5 

0.37 

29 

23  50.6 

12  27  28.23 

-  z  32   9.0 

6.4 

2.4 

0.16 

16 

0  X6.2 

9  55  44-34 

+  73521.6 

14-4 

5-5 

0.37 

30 

23  530 

123350.15 

-  2  z8  52.7 

6.4 

2.4 

0.16 
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FOR  TRANSIT  AT  WASHINGTON. 

1 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Iransit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

• 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

1  R.  Ascension 

at 

Transit 

1 

1    Apparent 
Declination 
at 
Transit 

Hor. 
Par. 

Semi- 
diara. 

S.T.of 
Sem. 
Pass. 
Mer.  ' 

1 

h    m 

h    m     8 

e       f      n 

s 

h    m 

h    m    8 

0        f        w 

m 

» 

.    i 

Oct.  I 

23  55-4 

1240    9.24 

-  3    521.0 

6.3 

2.4 

o.]6 

Nov.  17 

I  18.2 

17    4  29.81 

-2525  8.5 

8.9 

3-3 

0.25  ' 

2 

23  57-7 

12  46  25.65 

3  51  30.8 

6.3 

2.4 

0.16 

18 

I  18.2 

17    8  31.09 

2527  8.7 

9.1 

3.4 

0.26  j 

4 

0    0.0 

125239.52 

4  37  192 

6.3 

2.3 

0.16 

19 

I  17.9 

17  12  13.31 

25  27  30. 1 

9-3 

3-5 

0.26 

5 

0    2.2 

12  58  51.00 

5  22  43.7 

6.3 

2.3 

0.16 

20 

1  17-3 

17  15  33-84 

25  26  10. 1 

9.6 

3-6 

0.27  ; 

6 

0    4.4 

13    5    0.26 

6    7  42.0 

6.2 

2.3 

0.16 

21 

I  16.4 

17  18  29.84    25  23    5.9 

9.8 

3-7 

0.27 

7 

0   6.6 

13"    7-45 

—  6  52  II. 7 

6.2 

2.3 

0.16 

22 

I  15.0 

17  2058.18-25  18  14.9 

10.0 

3.8 

0.28 

8 

0   8.7 

13  17  12.76 

7  36  10.8 

6.2 

2.3 

0.16 

23 

I  1 30 

172255.58    25  II  33.9  10.3 

3.9  0.29  1 

9 

0  10.8 

132316.35 

8  19  37.6 

6.2 

2.3 

0.16 

24 

I  10.4 

17  24  18.72 

25  259.5  10.5 

4.0 

0.29 

lO 

0  12.9 

13  29  18.36 

9    2  30.6 

6.3 

2.4 

0.16 

25 

I    7.2 

1725    4.18 

24  52  28.31  10.8 

4.1 

0.30 

II 

0  15.0 

13  35  18.95 

9  44  47-9 

6.3 

2.4 

0.16 

26 

I    3-3j  17  25    8.76 

24  39  56.5 

II. I 

4-2 

0.30 

12 

0  17.0 

13  41  18.28 

-10  26  28.0 

6.3 

2.4 

0.16 

27 

058.7    172429.65 

—24  25  20.2 

II. 4 

4-3  0.31    1 

13 

0  19.0 

134716.49 

II    729.8 

6.3 

2.4 

0.16 

28 

053-4'  1723    4-73 

24    8  36.1 

11.6 

4.4 

0.32 

14 

021.0 

13  53  13-73 

II  47  51.7 

6.3 

2-4 

0.16 

29 

047.3'  172052.93 

23  49  42.5 

11.9 

4-5 

0.33 

15 

023.0 

135910-15 

12  27  32.6 

6.4 

2.4 

0.16 

30 

040.4;  17  1754-63 

23  28  40.4 

12.2 

4.6 

0.33 

i6 

025.0 

14    5    5-86 

13   6  31. 1 

6.4 

2.4 

0.16 

Dec.   I 

032.8    17  14  11.93 

23    5  34-6 

12.5 

4-7 

0.34 

17 

027.0 

14  II    0.96-13  44  46.1 

6.4 

2.4 

0.16 

2 

024.5   L7   949-03 

-22  40  35.5 

12.7 

4.8 

0.35  ' 

i8 

029.0 

14  16  55.56 

14  22  16.4 

6.4 

2.4 

0.16 

3 

0  15.6 

17    452.29 

22  14    1.4 

12.8 

4.8  0.35 

19 

030.9 

14  22  49.76 

14  59   0.8 

6.4 

2.4 

0.16 

4 

0   6.3 

16  59  30.20 

21  46  18.2 

12.9 

4.8>  0.36 

20 

032.9 

14  28  43.66 

15  34  58.1 

6.5 

2.4 

0.17 

4 

2356.8^  165352.91 

21  18    1.2 

13-0 

4-9,  0.36 

21 

034.8 

14  34  37-31 

16  10   6.9 

6.5 

2.4 

0.17 

5 

2347.2   16  48  11.54 

20  49  52.0 

13-0 

4.9 

0.35  i 

22 

036.7 

14  40  30.76 

—1644  26.1 

6.5 

2.4 

0.17 

6 

23  37-7 

16  42  37.47 

-20  22  37.2 

12.9 

4  9,  0.35 

23 

038.7 

14  46  24.06 

17  17  54-4 

6.5 

2.5 

0.17 

7 

23  28.5 

16  37  21.44 

1957    3-8 

12.8 

4.8,  0.34 

24 

040.6 

14  52  17.26 

17  50  30.6 

6.6 

2.5 

0.17 

8 

23  19.8 

16  32  32.82 

19  33  54.7 

12.6 

4-7  0.34  i 

25 

042.6 

14  58  10.35 

18  22  13.2 

6.6 

2.5 

0.17 

9 

23  II. 6 

1628  19. 1 1 

19  13  45.1 

12.4 

4-7 

0.33 

26 

044.5 

15    4    3-30 

18  53    1.2 

6.6 

2.5 

0.18 

10 

23    4-1 

16  24  45.63 

1857    1.7 

12.2 

4.6 

0.33 

27 

046.5 

15    956.09 

-19  22  53.1 

6.7 

2.5 

0.18 

II 

22  57-4 

16  21  55.61 

-18  43  59.5 

II. 9 

4-5 

0.32 ; 

28 

048.4 

15  15  48.65 

195147-3 

6.7 

2.5 

0.18 

12 

22  51.3 

16  19  50.42 

18  34  44.3 

1 1.6 

4-4 

0.31  j 

29 

050.3 

15  21  40.90 

20  19  42.2 

6.8 

2.5 

0.18 

13 

22  46.0 

16  18  29.85 

18  29  II. 9 

II-3 

4-3 

0.30  1 

30 

052.2 

152732.72 

20  46  36.6 

6.9 

2.6 

0.18 

14 

2241.5 

16  17  52.50 

18  27  II. 5 

II.O 

4-2 

0.30 ; 

31 

0  54-1 

15  33  23-96 

21  12  28.9 

6.9 

2.6 

0.19 

15 

22  37.6 

16  17  56.17 

18  28  27.0 

10.7 

4.1 

0.29 

Nov.  I 

0  56.0 

15  39  14-43 

-21  37  17-5 

7-0 

2.6 

0.19 

16 

22  34.4 

16  18  3.8.10 

-18  32  39.3 

10.5 

4-0 

0.28 ' 

2 

057.9 

1545    3-90 

22    I    0.6 

7-1 

2.6 

0.19 

17 

22  31.8 

161955-33 

183927.5 

10.2 

3.9 

0.27 

3 

0  59.8 

155052-10 

22  23  36.6 

7-2 

2.7 

0.19 

18 

22  29.7 

16  21  44.83 

18  48  30.1 

10.0 

3.8 

0.27 

4 

I    1.6 

15  56  38.71 

2245    3.6 

7-3 

2.7 

0.19 

19 

22  28.1 

1624    3.59 

18  59  26.3 

9.7 

3.7 

0.26 

5 

I    3-4 

16   223.33 

23    5  20.0 

7-3 

2.7 

0.20 

20 

22  26.9 

16  26  48.77 

19  II  56.3 

9.5 

3.6 

0.26 

6 

I    5.1 

16   8    5.53 

-23  24  23.9 

7-4 

2.8 

0.20 

21 

22  26.1 

16  29  57.73 

-192541-3 

9-2 

3.5 

0.25 

7 

I    6.8 

i6  13  44.78 

23  42  13-4 

7-5 

2.8 

0.20 

22 

22  25.6 

16  33  28.03 

19  40  24.4 

9.0 

3-5 

0.24 

8 

I    8.4 

16  19  20.49 

23  58  46.8 

7.6 

2.8 

0.20 

23 

22  25.5 

16  37  X7.49 

19  55  50.4 

8.8 

3-4 

0.24 

9 

I  10.0 

162451.99 

24  14    2.0 

7.7 

2.9 

0.21 

24 

22  25.7 

16  41  24.13 

20  II  45.2 

8,7 

3.3 

0.23 

10 

I  II. 5 

16  30  18.48 

24  27  57-0 

7.8 

2.9 

0.2I 

25 

22  26.1 

16  45  46.22 

20  27  56.2 

8.5 

3-3 

0.23 

II 

I  13.0 

16  35  39.04 

-24  40  29.9 

8.0 

3-0 

0.22 

26 

22  26.7 

165022.18 

-20  44  12.8 

8.3 

3-2 

1 

0.22 

12 

I  14.3 

16  40  52.65 

24  51  38.7 

8.1 

30 

0.22 

27 

22  27.6 

16  55  10.60 

21    0  24.9 

8.2 

3-2 

0.22 

13 

I  15.4 

164558.16 

25    I  21.3 

8.3 

3-1 

0.23 

28 

22  28.7 

17   0  10.30 

21  16  24.0 

8.0 

3-1 

0.21 

M 

I  16.4 

16  50  54.23 

25   9  35-9 

8.4 

3-1 

0.23 

29 

22  29.9 

17   5  20.20 

21  32    2.5 

7-9 

3-0 

a2i 

15 

117.3 

16  55  39-37 

25  16  19.6 

8.6 

3.2 

0.24 

30 

2231.3I  171039-34 

21  47  13.7     7.8 

1 

3.0  0.20  ! 

16 

I  17.9 

17   011.86 

-25  21  31.4 

8.7 

3-2 

0.24 

31 

22  32.8;  17  16   6.84 

-22    I5i.4|    7.7 

2.9  a 20 

17 

I  18.2 

17   4  29.81 

-2525    8.5 

8.9 

3-3 

0.25 

32 

2234.4   17  21  41.99 

-221550.1     7.6 

2.9  0.20  ' 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Data. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Trantit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

h    m     • 

a      »      m 

m 

• 

• 

h    m 

h    m     • 

a      f      m 

n 

tt 

• 

Jan.  0 

21  27.4 

16  II  29.00 

-16  35  33.3 

23.2 

22.4 

1.54 

Feb.  1 5 

21    1.5 

1847    0.35 

-20     0  1 1.2 

12.4 

II.9 

0.84 

I 

21  25.1 

16  13    8.21 

16  36  38.3 

23.0 

22.1 

1.52 

16 

21    2.0 

18  51  27.44 

195930.5 

12.2 

II.8 

0.83 

2 

21  22.9 

16  14  54-54 

16  38  21.2 

22.9 

21.7 

1.50 

17 

21    2.6 

18  55  55.79 

19  58  22.0 

I2.I 

11.6 

0.83 

3 

21  20.8 

16  16  47.77 

164039.3 

22.7 

21.4 

1.48 

18'  21    3.1 

1         "^ 

19    025.31 

19  56  45.2 

1 1.9 

XI.5 

0.82 

4 

21  18.9 

16  18  47.67 

16  43  30.2 

22.6 

21.0 

1.46 

19 

21    3-7 

19   4  55-94 

'9  54  39-5 

II.8 

II.4 

0.81 

5 

21  17.I 

16  20  54.01 

—16  46  51.4 

21.4 

20.7 

1-44 

20 

21    4-3 

19   927.61 

-1952   4-6 

II.7 

11.3 

0.80 

6 

21  15.4 

16  23    6.56 

16  50  40.9 

2I.I 

20.4 

1.42 

21 

21    4.9 

19  14    0.26 

19  49   0.2 

II.5 

11.2 

0.79 

7 

21  14.8 

162525.13 

16  54  56.2 

20.8 

20.0 

1.40 

22 

21    5.5 

19  18  33.82 

19  45  25-9 

II.4 

II.I 

0.79 

8 

21  12.3 

16  27  49.50 

16  59  35.0 

20.5 

19.7 

1.38 

23  21    6.1 

1923    8.23 

19  41  21.5 

II.3 

ZI.O 

0.78 

9 

21  10.8 

16  30  19.47 

17    4  35-2 

20.2 

19.4 

1.36 

24 

21    6.7 

19  27  43.42 

19  36  46.8 

11.2 

10.9 

0.77 

lO 

21     9.4 

16  32  54.82 

-17   9  54-5 

19.8 

19. 1 

1-34 

25 

21    7.4 

19  32  19-33 

-19  31  41.4 

ii.i 

10.8 

0.76 

II 

21     8.1 

16  35  35-37 

17  15  30.9 

19.5 

18.8 

1.32 

26  21    8.1 

19  36  55.90 

1926    5.3 

II.O 

10.7 

0.75 

12 

21     7.0 

16  38  20.96 

17  21  22.4 

19.2 

18.5 

1.30 

27  21    8.8 

194133-07 

19  19  58.2 

10.9 

10.6 

0.75 

13 

21    5-9 

16  41  II. 41 

17  2727.1 

18.9 

18.3 

1.28 

28  21    9.5 

19  46  10.76 

19  13  20.1 

10.8 

10.5 

0.74 

14'  21     4.9 

16  44    6.56 

17  33  42.9 

18.6 

18.0 

1.26 

Mar.  I 

21  10.2 

19  50  48.93 

19   6  10.9 

10.7 

10.4 

0.73 

15    21     3.9 

16  47   6.27 

-17  40   8.0 

18.3 

17.7 

1.24 

2 

21  10.9 

19  55  27.50 

-18  58  30.6 

10.6 

10.3 

0.73 

16    21     3.0 

16  50  10.39 

17  46  40.7 

18.0 

17-5 

1.22 

3 

21  11.6 

20   0   6.42 

18  50  19. 1 

10.5 

10.2 

0.72 

17    21     2.2 

16  53  18.76 

17  53  19.0 

17.8 

17.2 

1. 21 

4 

21  12.3 

20   44563 

18  41  36.6 

10.4 

10. 1 

0.71 

i8  21    1.5 

16  56  31.27 

18   0    1.3 

17-5 

17.0 

1. 19 

5 

21  13.0 

20   925.07 

18  32  23.1 

10.3 

lO.O 

0.71 

19    21     0.8 

165947.78 

18    645.9 

17.3 

16.7 

1. 18 

6 

21  13.7 

20  14    4.68 

18  22  38.7 

10.2 

9-9 

0.70 

20 

21     0.2 

17    3    8- 18 

-18  13  31.0 

17.0 

16.5 

1. 16 

7 

21  14.4 

20  18  44.40 

-18  12  23.5 

10. 1 

9.8  0.69 

21 

20  59.7 

17   632.34 

18  20  15.2 

16.8 

16.3 

1.14 

8 

21  I5.I 

2023  24.18 

18    I  37.8 

10.0 

9.7  0.68 

22    2059.2 

17  10   0.15 

18  26  56.9  16.6 

16. 1 

1. 13 

9 

21  15.9 

2028    3.98 

17  5021.7 

10.0 

9.7 

0.68 

23    2058.8 

171331-51 

18  33  34-6  16.3 

15.8 

I. II 

10 

21  16.6 

20  32  43.72 

17  38  35-5 

9.9 

9.6 

0.67 

24    20  58.5 

17  17   6.29 

1840   6.8 

16. 1 

15.6 

1. 10 

II 

21  17.3 

20  37  23.37 

17  26  19.4 

9.8 

9.5 

0.66 

25 

2058.2 

17  2044.40 

—18  46  32.0 

15.9 

15.4 

1.08 

12 

21  18.0 

20  42    2.90 

-17  13  33-7 

9-7 

9.4 

0.65 

26 

20  57.9 

17  24  25.75 

18  52  48.8 

15-7 

15.2 

1.07 

13 

21  18.8 

20  46  42.27 

17    0  18.7 

9.6 

9-3 

0.65 

27,  2057.8 

17  28  10.23 

18  58  55.9 

15.5 

15.0 

1.05 

14 

21  19.5 

20  51  21.44 

16  46  34.6 

9.6 

9-3 

0.64 

28|  20  57.6 

17  31  57-74 

19   452.1 

15-3 

14.8 

1.04 

15 

21  20.2 

20  56   0.36 

16  32  21.8 

9.5 

9-2 

0.64 

29    2057.5 

173548.18 

19  10  36.1 

15.1 

14.6 

1.03 

16 

21  20.9 

21    0  39.01 

16  17  40.6 

9-4 

9.1 

0.63 

30    2057.4 

173941-44 

-19  16   6.7  14.9 

14.4 

1.02 

17 

21  21.5 

21    517-36 

-16    231.3 

9-4 

9.0 

0.62 

31    2057.4 

174337-42 

19  21  22.7  14.7 

14.2 

1. 01 

18  21  22.2 

21    9  55-39 

154654.2 

9.3 

9.0 

0.62 

Feb.  I 

20  57.4 

17  47  36.04 

192622.9  14.5 

14.0 

I.OO 

19  21  22.9 

21 14  33.07 

153049.8 

9.3 

8.9 

0.61 

2  2057.5 

17  51  37.20 

19  31    6.3 

14.4 

13.8 

0.99 

20  21  23.6 

21  19  10.38 

15  14  18.5 

9.2 

8.8 

0.60 

3  2057.6 

17  55  40.78 

193531-9 

14.2 

13*6 

0.97 

21 

21  24.2 

212347.30 

14  57  20.7 

9.1 

8.8 

0.60 

4 

20  57.7 

175946.71 

-19  39  38.6 

14.0 

13-5 

0.96 

22 

21  24.9 

21  2823.81 

-14  39  56.8 

9.0 

8.7 

0.59 

5 

20  57.9 

18    354.88 

194325.5 

13.8 

13-3 

0.95 

23  21  25.5 

21  32  59.89 

14  22   7.2 

8.9 

8.6 

0.59 

6 

2058.2 

18    8    5.22 

19  46  51.8  13.7 

13-2 

0.94 

24  21  26.2   21  37  35.53 

14    352.4 

8.9 

8.6 

0.58 

7 

2058.5 

18  12  17.60 

194956.5  13-5 

13.0 

0.92 

25;  21  26.8|  21  42  10.74 

13  45  12.9 

8.8 

8.5 

0.58 

8 

20  58.8 

18  16  31.96 

195238.9'  13.4 

12.9 

0.91 

26'  21  27.5   21  46  45.50 

1326   9.1 

8.7 

8.4 

0.58 

9 

20  59. 1 

18  2048.19 

1 

-1954  58-2  13.2 

12.7 

0.90 

27  21  28.1 

21  51  19.81 

-13   641.5 

8.6 

8.4 

0.57 

10 

20  59.4 

18  25    6.21 

195653-7  I3-I 

12.6 

0.89 

28;  21  28.7 

21  55  53.66 

12  46  50.7 

8.5 

8.3 

0.57 

II 

20  59.8 

18  29  25.94 

19  58  24.8 

12.9 

12.4 

0.88 

29  21  29.3 

22    0  27.04 

12  26  36.9 

8.5 

8.3 

0.57 

12 

21     0.2 

183347-31 

195930.7  ".8 

12.3 

0.87 

30'  21  29.9 

22    4  59-95 

12    6    I.I 

8.4 

8.2 

0.56 

13  21    0.6 

18  38  10.21 

20    0  10.8  12.6 

12.1 

0.86 

31 

21  30-5 

22   932.39 

"45    3-7 

8.4 

8.2 

0.56 

14  21    i.o 

18  42  34.58 

-20    024.5   12.5 

12.0 

0.85 

32  21  31. 1 

2214    4-35 

-II  23  45.2 

8.3 

8.2  0.56 

15  21    1.5 

1 

1847    0.35 

-20    0 11.2   12.4 

1 

II. 9 

0.84 

33I  21  31-7 

1 

22  18  35.83 

-II    2    6.3 

8.3 

8.1  0.55 

1 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Asc^sion 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

■ 

h    m 

h    m     8 

•       *       w 

w 

tt 

8 

h    m 

h    m     8 

1 

m 

m 

8 

Apr.  I 

21  31. 1 

2214    4.35 

-112345.2 

8.3 

8.2 

0.56 

May  17 

21  53-9 

I  38  18.96 

+  8  17  37.1 

6.5 

6.3 

0.42 

2 

21  31.7 

22  18  35.83 

II     2     6.3 

8.3 

8.1 

0.55 

18 

21  54.5 

I  42  49.63 

8  43  38.8 

6.5 

6.3 

0.42 

3 

21  32.3 

22  23     6.84 

1040     7.4 

8.3 

8.1 

0.54 

19 

21  55.1 

I  47  20.99 

9   930.8 

6.4 

6.2 

0.42 

4 

21  32.9 

22  27  37.38 

10  17  49.2 

8.2 

8.0 

0.54 

20 

21  55.7 

I  51  53-04 

9  35  12.4 

6.4 

6.2 

0.42 

5 

21  33-5 

2232     7.45 

9  55  ".3 

8.2 

7.9 

0.53 

21 

21  56.3 

I  56  25.82 

10   043.0 

6.4 

6.2 

0.42 

6 

21  34.0 

22  36  37.06 

-  9  32  17.2 

8.1 

7.9 

0.53 

22 

21  56.9 

2    059.37 

4-1026    1.9 

6.4 

&2 

Q.42  [ 

7 

21  34.6 

22  41     6.21 

9   9   4-6 

8.1 

7.8 

0.52 

23 

21  57.5 

2    53372 

10  51    8.3 

6*3 

6.1 

0.42 

8 

21  35-1 

22  45  34.91 

8  45  35-3 

8.0 

7-7 

0.52 

24 

21  58.2 

2  10    8.90 

II  16    1.6 

6.3 

6.1 

0.42 

9 

21  35.6 

2250     3.17 

821  49.9 

7-9 

7.7 

0.51 

25 

21  58.8 

2  14  44.94 

II  4041.0 

6.3 

6.1 

0.41 

lo 

21  36.1 

22  54  30.99 

7  57  48.9 

7.9 

7.6 

0.51 

26 

21  59.5 

2  1921.86 

12    5    5.9 

6.3 

6.1 

0.41 

II 

21  36.6 

22  58  58.39 

-  73332.9 

7.9 

7.6 

0.51 

27 

22    0.2 

2  23  59.69 

+12  29  15.6 

6.3 

6.1 

0.41 

12 

21  37.1 

23     325.39 

7   9   2.6 

7.8 

7-5 

0.51 

28 

22    I.O 

2  28  38.46 

1253   9.5 

6.2 

6.0 

0.41 

13 

21  37.6 

23     752.01 

6  44  18.5 

7.8 

7-5 

0.50 

29 

22     1.7 

233  18.19 

13  16  46.8 

6.2 

6.0 

0.41 

M 

21  38.1 

23  12  18.27 

6  19  21.3 

7.7 

7-4 

0.50 

30 

22     2.5 

2  37  58.90 

1340   6.8 

6.2 

6.0 

0.41 

15 

21  38.6 

231644.19 

5  54  ".7 

7.7 

7.4 

0.50 

31 

22     3.2 

2  42  40.61 

14    3   8.7 

6.2 

6.0 

0.41 

i6 

21  39.1 

2321     9.78 

-  5  28  50.3 

7-7 

7.4 

0.49 

June  I 

22    4.0 

2  47  23.34 

+14  25  51.7 

6.2 

5.9  0.41 

17 

21  39.6 

23  25  35-o6 

5    317.6 

7.6 

7.3 

0.49 

2 

22     4.7 

252   7. II 

14  48  15.2 

6.1 

5.9  0.41 

i8 

21  40.1 

23  30     0.08 

4  37  34-3 

7.6 

7.3 

0.49 

3 

22     5.5 

2  5651.92 

15  10  18.6 

6.1 

5-9 

0.41 

19 

21  40.6 

23  34  24-85 

4  II  41.0 

7-5 

7-2 

0.48 

4 

22     6.3 

3    137-80 

1532    1.2 

6.1 

5.9 

0.41 

20 

21  41. 1 

23  38  49-40 

3  45  38.2 

7-5 

7.2 

0.48 

5 

22     7.1 

3   624.75 

15  53  22.1 

6.1 

5.8  0.41 

21 

21  41.6 

234313.77 

—  3  19  26.6 

7.5 

7-2 

0.48 

6 

22    7.9 

3  II  12.80 

+16  14  20.7 

6.1 

5.8  0.40 

22 

21  42.1 

23  47  37-97 

233   6.9 

7-4 

7.1 

0.47 

7 

22     8.8 

3  16    1.94 

16  34  56.2 

6.0 

5.8  0.40 

23 

21  42.6 

23  52    2.04 

2  26  39.8 

7-4 

7-1 

0.47 

8 

22    ^.7 

32052.18 

1655    8.1 

6.0 

5.8  0.40 

24 

21  43.0 

23  56  26.00 

2   0   5.7 

7-3 

7.0 

0.47 

9 

22  10.6 

32543.52 

171455-5 

6.0 

5-8 

0.40 

25 

21  43.4 

0   049.88 

I  33  25-3 

7.3 

7.0 

0.47 

10 

22  PI.5 

3  30  35.96 

17  34  17.7 

6.0 

5-7 

0.40 

1 

26 

21  43.8 

0   513-72 

-  I    639.3 

7-3 

7.0 

0.46 

II 

22  12.5 

3  35  29-52 

+17  53  14.2 

6.0 

5.7 

1 
0.40 

27 

2144-3 

0   9  37-55 

03948.3 

7-2 

6.9 

0.46 

12 

2213.5 

34024.18 

18  II  44.2 

5-9 

5.7 

a  40 

28 

21  44.7 

014    1.39 

-  0  12  52.9 

7.2 

6.9 

0.46 

13 

22  14.5 

3  45  19  95 

18  2947.1 

5.9 

5.7 

0.40 

29 

2145.2 

0  18  25.28 

-1-  0  14   6.2 

7-1 

6.8 

0.46 

14 

22  15.5 

3  50  16.83 

184722.2 

5.9 

5.7 

0.40 

30 

21  45.6 

02249.26 

041    8.3 

7.1 

6.8 

0.46 

15 

22  16.5 

3  55  14-82 

19   4  28.9 

5.9 

5.7 

0.40  ; 

1 

May  I 

21  46.1 

027  13.36 

+  18  12.7 

7-1 

6.8 

0.45 

16 

22  17.5 

4   0  13.90 

+1921    6.5 

5.9 

5.6 

1 

0.40  ' 

2 

21  46.5 

0  31  37.60 

I  35  18.9 

7.0 

6.7 

0.45 

17 

22  18.6 

4    5  14.08 

193714-3 

5-8 

5.6 

0.40 

3 

21  47.0 

0  36    2.02 

2    226.1 

7.0 

6.7 

0.45 

18 

22  19.7 

4  10  15-33 

1952  51.8 

5.8 

5.6 

0.40  ' 

4 

21  47.5 

0  40  26.65 

2  29  33.8 

6.9 

6.7 

0.45 

19 

22  20.8 

4  15  17-67 

20   7  58.4 

5.8 

5.6 

0.40 

5 

21  48.0 

04451.50 

2  56  41. 1 

6.9 

6.6 

0.44 

20 

22  21.9 

4  20  21.07 

2022  33.4 

5-8 

5.6 

0.40 

6 

21  48.4 

0  49  16.62 

-H  3  23  47-4 

6.9 

6.6 

0.44 

21 

22  23.0 

42525.51 

+20  3636.1 

5.8 

5-6 

0.39 

7 

21  48.9 

0  53  42.04 

35052.1 

6.8 

6.6 

0.44 

22 

22  24.2 

4  30  30.97 

20  50   6.0 

5.7 

0.39 

8 

2149-3 

058    7.77 

4  17  54-3 

6.8 

6.5 

0.44 

23 

22  25.4 

4  35  37.43 

21    3    2.5 

5-7 

0.39 

9 

21  49-7 

I    233.84 

4  44  53-5 

6.7 

6.5 

0.44 

24 

22  26.6 

4  40  44.87 

21  1525.2 

5.7 

0.39 

10 

21  50.3 

I    7   0.31 

5  II  49.0 

6.7 

6.5 

0.43 

25 

22  27.8 

44553.28 

21  27  13.4 

5.7 

0.39 

II 

21  50.8 

III  27.20 

+  53840.1 

6.7 

6.5 

0.43 

26 

22  29.0 

451    2.63 

+21  38  26.6 

5-7 

0.39 

12 

21  51.3 

I  15  54-52 

6   5  26. 1 

6.7 

6.4 

0.43 

27 

22  30.2 

4  56  12.89 

21  49    4-3 

5-7 

0.39 

13 

21  51.8 

12022.33 

632    6.5 

6.6 

6.4 

0.43 

28 

22  31.4 

5    124.03 

21  59    6.0 

5-7 

0.39 

M 

21  52.3 

I  24  50.65 

65840.4 

6.6 

6.4 

0.43 

29 

22  32.7 

5   6  36.01 

22    8  31.2 

5.6 

0.39 

15 

21  52.8 

I  29  19.51 

725    7.2 

6.6 

6.4 

0-43 

30 

22  33.9 

5  II  48.78 

22  17  19.4 

5.6 

0.39 

16 

21  53.4 

I  33  48.93 

+  7  51  26.4 

6.6 

6.3 

0.43 

31 

22  35.2 

517    2.31 

•1-22  25  30.2 

5.6 

0.39 

17 

21  53-9 

I  38  18.96 

+  8  17  37-1 

6.5 

6.3 

0.42 

32 

22  36.5 

5  22  16.55 

4-2233    3.2 

5.6 

0.39 

1 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 
Declination 

at 
Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Data. 

Mean 

Time 

of 

Ttansit 

Apparent 

R.  Ascension 

at 

Ttanait 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

h    m     s 

Of* 

m 

m 

• 

h    m 

h    m    • 

•      1      m 

m 

m 

• 

July  I 

22  35.2 

517    2.31 

+22  25  30.8 

5.6 

5.4 

0.39 

Aiig.z6 

23  33.6 

9x7    O.60I+16  56  47.5 

5.2 

5.0 

0.35 

2 

22  36.5 

5  22  16.55 

22  33     3.2 

5.6 

5-4 

0.39 

X7 

23  34.6 

92x57.47 

x6  35  39-9 

5.2 

5.0 

0.35 

3 

22  37.8 

5  27  31-46 

223958.x 

5.6 

5.4 

0.39 

z8 

23  35.6 

9  26  53.30 

z6z4   4.5 

5.2 

5.0 

0.35 

4 

22  39.1 

5  32  47.00 

22  46  14.5 

5.6 

5.4 

0.39 

19 

23  36.6 

9  3Z  48.10 

X552    X.9 

5-2 

J.O 

0.35 

5 

22  40.4 

538    312 

22  5X  52.0 

5.5 

5.3 

0.39 

20 

23  37-5 

93641.88 

X5  29  32.7 

5.2 

5.0 

0.35 

6 

22  4X.7 

5  43  1977 

+22  56  50.3 

5.5 

5.3 

0.39 

21 

23  38.5 

9  4X  34-65 

+15   637.5 

5.2 

5.0 

0.34 

7 

2243.x 

5  48  36.89 

23.    I     9.0 

5.5 

5.3 

0.39 

22 

23  39.4 

9  46  26.41 

X4  43  X7.1 

5.2 

5.0 

0.34 

8 

22  44.4 

5  53  54-44 

23     448.0 

5-5 

5.3 

0.39 

23 

23  40.3 

951 17.18 

Z4Z932.Z 

5-2 

5.0 

0.34 

9 

22  45.8 

5  59  12.37 

23    747.0 

5.5 

5-3 

0.39 

24 

23  41.2 

956  6.97 

X3  55  23.3 

5.2 

5.0 

0.34 

lO 

22  47.x 

6   4  30.61 

23x0    5,9 

5-5 

5.3 

0.38 

25 

2342.1 

xo  055.81 

X3305X.3 

5.2 

5.0 

0.34 

zx 

22  48.5 

6  9  49.12 

+23  IX  44.3 

5.5 

5.3 

0.38 

26 

23  42.9 

xo  543.71 

+Z3   556.8 

5.2 

5.0 

0.34 

12 

22  49.8 

613   7.83 

23  12  42.3 

5.5 

5.3 

0.38 

27 

23  43.8 

10  xo  30.69 

Z2  40  40.6 

5-2 

5.0 

0.34 

13 

22  51.2 

6  20  26.70 

23  12  59.^ 

5-4 

5.3 

0.38 

28 

23  44.6 

10  X5  X6.75 

X2Z5   3.4 

5.2 

5.0 

0.34 

M 

22  52.6 

6  25  45.66 

23  X2  36.5 

5-4 

5.3 

0.38 

29 

23  45.4 

X020   X.94 

XX  49   5.9 

5.2 

5.0 

0-34 

15 

22  54.0 

1 

631    4.68 

23  ZX  32.6 

5-4 

5.2 

0.38 

30 

23  46.2 

xo  24  46.26 

zz  22  48.8 

3** 

5.0 

0.34 

i6 

22  53-3 

6  36  23.69 

+23   9  47-9 

5-4 

5-2 

a  38 

31 

23  47.0 

zo  29  29.75 

+ZO  56  Z2.7 

5*  X 

5.0 

0.34 

17 

22  56.7 

641  42.65 

23   722.4 

5.4 

5.2 

0.38 

Sept.  X 

23  47.8 

zo  34  Z2.44 

zo  29  z8.6 

5*  * 

5-0 

0.34 

i8 

22  58.1 

647    1.50 

23   4  z6.z 

5-4 

5-2 

0.38 

2 

23  48.5 

103854.35 

zo   2   7.2 

3*^ 

5.0 

0.34 

19 

22  59-5 

6  52  20.18 

23   029.x 

5.4 

5-2 

a  38 

3 

23  49.2 

10  43  35.49 

9  34  39-0 

^m  I 

5.0 

0.33 

20 

23    0.8 

6  57  38.65 

22  56   z.6 

5-3 

5-2 

0.38 

4 

23  49.9 

zo  48  Z5.90 

9   655.0 

J*  X 

5.0 

0.33 

21 

23     2.2 

7    256.85 

+22  50  53.5 

5-3 

5.2 

0.37 

5 

23  50.6 

xo  52  55.62 

+  8  38  55.9 

2«x 

5.0 

0.33 

22 

23    3-5 

7   8x4.74 

2245   5.0 

5.3 

5.2 

0.37 

6 

23  5X.3 

zo  57  34.67 

8Z042.3 

5.x 

5.0 

0.33 

23 

23   4-9 

7  13  32.28 

22  38  36.2 

5-3 

5.2 

0.37 

7 

23  52.0 

iz   2  X3.09 

742  x5.x 

3*  X 

5.0 

0.33 

24 

23   6.2 

71849.41 

22  31  27.4 

5-3 

5-i 

0.37 

8 

23  52.7 

zz   650.89 

7  X3  35-0 

3*  X 

5.0 

0.33 

25 

23    7-6 

7  24   6.08 

22  23  38.7 

5.3 

5.1 

0.37 

9 

23  53.4 

ZI  zz  28.Z2 

6  44  42.7 

5*  ^ 

5.0 

0.33 

26 

23   8.9 

7  29  22.24 

+22  X5  Z0.6 

5.3 

5-1 

0.37 

zo 

2354.1 

zz  z6  4.81 

+  6  Z5  38.9 

5*  X 

5.0 

0.33 

27 

23  I0.2 

7  34  37-86 

22   6   3.2 

5.3 

5.1 

0.37 

ZI 

23  54-7 

zz  2040.99 

5  46  24.3 

^«  X 

5.0 

0.33 

28 

23ii-5 

7  39  52.88 

2Z  56  Z6.9 

5.3 

5.1 

0.37 

Z2 

23  55.4 

zz  25  Z6.72 

5  x6  59.7 

5*  *^ 

5.0 

0.33 

29 

23  12.8 

7  45   7-26 

2X  45  51.9 

5.3 

5.1 

0.37 

X3 

23  56.0 

II  2952.01 

4  47  25.9 

J*  X 

5.0 

0.33 

30 

23  14. 1 

7  50  20.98 

21  34  48.7 

5-3 

5-1 

0.37 

14 

23  56.7 

zz  3426.92 

4  17  45-6 

3eX 

5.0 

0.33 

31 

23  15-4 

7  55  33.98 

+2x23   7.4 

5.3 

5.1 

0.37 

X5 

23  57.3 

XX  39   X.47 

+  3  47  53.4 

3*  ' 

5.0 

0.33 

Aug.  I 

23  16.6 

8    0  46.24 

2X  10  48.6 

5-3 

5-1 

0.36 

z6 

23  57.9 

XX  43  357' 

3  17  56.0 

S*  X 

5.0 

0.33 

2 

23  178 

8    557.70 

20  57  52.8 

5.3 

5.x 

0.36 

X7 

23  58.5 

zz  48  9.69 

2  47  52.2 

J*  X 

5.0 

0.33 

3 

23  190 

8 II    8.34 

20  44  20.4 

5-3 

5.1 

0.36 

x8 

23  59.2 

XI  52  43.45 

2  Z7  42.8 

J*  X 

5.0 

0.33 

4 

23  20.2 

8  16  18.13 

20  30  1 1.8 

5-3 

5.1 

0.36 

X9 

23  59.8 

zz  57  Z7.02 

I  47  28.4 

5*^ 

-5.0 

0.33 

5 

2321.4 

821  27.04 

+20  X5  27.5 

5-3 

5.1 

0.36 

21 

0  a4 

Z2     Z  50.45 

+  z  Z7   9.8 

^•x 

5.0 

0.33 

6 

23  22.6 

8  26  35.03 

20   0   8.2 

5-2 

5*x 

0.36 

22 

0   x.o 

Z2    623.79 

0  46  47.7 

5*  ^ 

5.0 

0.33 

7 

23  23.8 

83142.10    1944  14.4 

5.2 

5.1 

0.36 

23 

0   1.6 

Z2  10  57.08 

+  0  16  22.7 

5.x 

5.0 

0.33 

8 

23  24.9 

83648.20    192746.4 

5.2 

5.1 

0.36 

24 

0   2.2 

12  15  30.37 

-  0  14   4.4 

J*  X 

5.0 

0.33 

9 

23  26.1 

84153.31 

19  1045.0 

5.2 

5.0 

0.36 

25 

0   2.8 

12  20     3.69 

0  44  32.7 

J*  X 

5.0 

0.33 

10 

23  27.2 

8  46  57.43 

+18  53  10.7 

5.2 

5.0 

0.36 

26 

0   3.4 

12  24  37.08 

-  I  X5    1.5 

5*  ^ 

5.0 

0.33 

II 

23  28.3 

852    0.54 

1835   4.1 

5.2 

5.0 

0.35 

27 

0  4.0 

Z2  29  ZO.60 

1  45  30.2 

Se  I 

5.0 

0.33 

12 

23  29.4 

857    2.63 

- 18  x6  25.7 

5-2 

5.0 

0.35 

28 

0   4.6 

Z2  33  44-29 

2  15  58.0 

5*  ^ 

5.0 

0.33 

13 

23  30.4 

9   2    3.69 

17  57  16.2 

5-2 

5.0 

0.35 

29 

0   5.2 

123818.18 

2  46  24.2 

5.2 

5.0 

0.33 

14 

23  31-5 

9   7    3.71 

17  37  36.2 

5.2 

5.0 

0.35 

30 

0   5.9 

124252.32 

3  z6  48.0 

5.2 

5.0 

0.33 

15 

23  32.5 

912    2.68+17  1726.4 

5.2 

5.0 

0.35 

31 

0  6.5 

12  47  26.75 

-3  47    8.6 

5.2 

5.0 

0.33 

16 

23  33-6 

917   0.60+165647.5 

5.2 

5.0 

0.35 

32 

0   7.2 

12  52     Z.52 

-  4  X7  25.3 

5.2 

5.0 

0.33 
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FOR  TRANSIT  AT  WASHINGTON. 
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Data. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 

diam. 

1 

S.T/>f 
Sem. 
Pass.! 
Mer. 

h    m 

h    m     s 

•     »     »» 

s 

h    m 

h    m    • 

•     f     » 

tt 

m 

8 

Oct.  I 

0    6.5 

124726.75-   347    8.6 

5-2 

5-0 

0.33 

Nov.  16 

050.4 

16  32  46.86 

—22  21  16.0 

5-4 

5-3 

0.38 

2 

0    7.21  12  52    1.52       4  17  25.3 

5-2 

5.0 

0.33 

17 

051.8 

1638    6.88 

22  34  28.7 

5-5 

5.3 

0.38 

3 

0    7.8^  12  56  36.66,      4  47  37.2 

5-2 

5-0 

0.33 

18 

053-2 

16  43  27.88 

22  47     1.8 

5-5 

5-3 

0.38  ; 

4 

0    8.5 

13    I  I2.20|      5  17  43.7 

5-2 

5-0 

0.33 

19 

054.6 

16  48  49.84 

22  58  54-6 

5.5 

5-3  0.38  11 

5 

0    9.1 

13    548.20 

5  47  44-0 

5-2 

5.0 

0.33 

20 

0  56.0 

16  54  12.71 

23  10   6.8 

5-5 

5-3 

0.38 

6 

0    9.8 

13  10  24.69 

-  6  17  37.2 

5-2 

5.0 

0.33 

21 

057-5 

16  59  36.44 

-23  20  37.6 

5-5 

5-3 

0.39 

7 

0  10.4 

13  15    1.70 

6  47  22.7 

5-2 

5.0 

0-33 

22 

058.9 

17    5   0.98 

23  30  26.5 

5-5 

5-3 

0.39  , 

8 

0  II. I 

13  19  39.29 

7  16  59.6 

5-2 

5.0 

0.34 

23 

I    0.4 

17  1026.30 

233933-3 

5-5 

5-3 

0.39 

9 

OII.8 

132417.48 

74627.1 

5-2 

5.0 

0.34 

24 

I    1.9 

17  15  52.34 

23  47  57-4 

5.5 

5-3 

0.39 

lO 

0  12.5 

13  28  56.31 

8  15  44-5 

5-2 

5-0 

0.34 

25 

I    3-4 

17  21  19.06 

23  55  38.4 

5-5 

5-3 

0.39 

II 

013.3 

13  33  35-83 

-  8  44  51.1 

5-2 

5.0 

0.34 

26 

I    4.9 

17  26  46.39 

-24   2  36.0 

5-5 

5-3 

0.39 

12 

0  14. 1 

13  38  16.06 

9  13  46.1 

5-2 

5-0 

0.34 

27 

I    6.4 

17  32  14.27 

24    849.7 

5.6 

5-4 

0.39  i 

13 

0  14.8 

13  42  5704 

9  42  28.6 

5-2 

5.0 

0.34 

28 

I    7-9  173742.64 

24  14  19.3 

5.6 

5.4 

0.39  1 

M 

0  15.6 

134738.82J    10  10  57.9 

5-2 

5-0 

0.34 

29 

I    9-5|  17  43  11-44 

2419   4.4 

5.6 

5.4 

0.40 

15 

0  16.3 

135221.43    103913.1 

5-2 

5-0 

0.34 

30 

I  II.O 

17  48  40.60 

2423    4.8 

5.6 

5.4 

0.40 

1 

i6 

017.1 

1357   490 -II    713.6 

5.2 

5.0 

0.34 

Dec.   I 

I  12.6 

17  54  10.06 

-24  26  20.4 

5-6 

5-4 

1 
0.40 

17 

017.9 

14    149.281    II  34  58.5 

5-2 

5-0 

0.34 

2 

I  14. 1 

17  59  39.75 

24  28  50.9 

5.6 

5-4 

0.40  , 

i8 

0  18.7 

14    634.58 

12    227.1 

5-2 

5-0 

0.34 

3 

I  15.7 

18    5    9.60 

243036.3 

5-6 

5-4 

1 

0.40 

19 

0  19.5!  14  II  20.85 

12  29  38.6 

5-2 

5.0 

0.34 

4 

1  17.2 

18  10  39.54 

24  31  36.4 

5-6 

5.4,  0.40  ' 

20 

0  20.4 

14  16   8.11 

12  56  32.2 

5.2 

51 

0.34 

5 

I  18.8 

18  16   9.50 

2431511 

5.6 

5.51  0.40 

21 

021.2 

142056.40-1323    7.1 

5-2 

5.1 

0.35 

6 

I  20.3 

18  21  39.41 

-24  31  20.4 

5-7 

1 

5.5  0.40 

22 

022.1 

142545.75    134922.5 

5-2 

5.1 

0-35 

7 

I  21.9  18  27   9.19 

2430   4.2 

5-7 

5.5  0.40 

23 

0  23.0   14  30  36.19    14  15  17.5 

5-3 

5-1 

0.35 

8 

123.4   183238.77 

2428    2.7 

5.7 

5-5|  0.40 

24 

023.9   143527.74    14  40  51.5 

5-3 

5-1 

0.35 

9 

I  25.0 

1838   8.10 

24  25  15-9 

57 

5-5  0.41 

25 

0  24.8   14  40  20.43    15    6    3.6 

5-3 

5.1 

0.35 

10 

I  26.5 

184337.10 

24  21  44.0 

5-7 

5-5 

0.41 

26 

0  25.8,  14  45  14.28  -15  30  52.9 

5-3 

5-1 

0.35 

II 

I  28.1 

1849    5.68 

-24  17  27.2 

5.7 

5.5 

0.41 

27 

026.8 

1450   9-31     1555  188 

5-3 

5-1 

0.35 

12 

I  29.6 

18  54  33.80 

24  12  25.6 

5-7 

5.5  0.41 

28 

027.8 

1455    5-55 

16  1920.3 

5.3 

5-1 

0.35 

13 

131.1 

19   0    1.38 

24   639.3 

5.8 

5.6  0.41 

29 

028.8   15    0    3.00 

16  42  56.6 

5-3 

5.1 

0.36 

14 

I  32.6 

19    528.37 

24    0   8.8 

5-8 

5.6 

0.41 

30 

0  29.8   15    5    1.68    17    6   6.9 

5-3 

5-1 

0.36 

15 

I  34.1 

19  10  54.71 

235254.3 

5-8 

5-6 

0.41 

31 

030.8   15 10    1.59-172850.5 

5.3 

5.1 

0.36 

16 

135-6 

191620.34 

^23  44  56.2 

5.8 

5.6 

0.41 

Nov.  1 

o3i-9|  15  15    2.75 

17  51    6.5 

5-3 

5-1 

0.36 

17 

137.0 

192145.19 

23  36  14-5 

5.8 

5.6,  0.41 

1 

!          2 

0330   1520    5.15 

18  12  54.0 

5-3 

5-1 

0.36 

18 

138.5 

1927   9.22 

23  26  49.8 

5.8 

5.6  0.41 

3 

034.1    1525    8.82    18  34  12.4 

5.3 

5-1 

0.36 

19 

139.9 

19  32  32.38 

23  1642.4 

5.8 

5.6 

0.41 

4 

035-3   153013-75    1855    I.O 

5.3 

5-1 

0.36 

20 

I  41.3 

19  37  54.61 

23    552.7 

5.9 

0.41 

5 

036.5   15  35  19-91 -19  15  i8-9 

5.3 

5-2 

0.36 

21 

142.7 

194315.88 

-22  54  21.4 

5-9 

0.41 

6 

037.7 

154027.33^    1935    5.2 

5-4 

5-2 

0.37 

22 

I  44.1 

194836.13 

2242   8.8 

5-9 

0.41 

7 

0  38.9 

i5  45  35.99|    19  54  i9-4 

5.4 

5-2 

0.37 

23 

145-5 

19  53  55.32 

22  29  15.6 

5-9 

0.41 

8 

040.1 

15504587    2013   0.5 

5.4 

5-2 

0.37 

24 

146.9^  195913.42 

22  1542.3 

5-9 

0.41 

9 

041.3 

155556.96    2031    7.8 

5.4 

5.2 

0.37 

25 

I  48.2  20   4  30.39 

22    z  29.2 

5-9 

5-7|  0.41 

10 

042.5 

16    I    9.24-204840.7 

5.4 

5-2 

0.37 

26 

1 49.5  20   946.18 

-21  46  37.0 

5.9 

5.7;  0.41 

11 

043.8   16   622.70    21    538.5 

5-4 

5.2 

0.37 

27 

I  50.8'  20  15    0.77 

21  31    6.4 

6.0 

5.8  0.41 

•     12 

045.1    16  II  37.31    2122    0.4 

5-4 

5-2 

0.37 

28 

I  52.1   2020  14.12 

21  14  58.0 

6.0 

5-8 

0.41 

13 

046.4   161653.06^   213745.7 

5-4 

5-2 

0.37 

29 

I  53.4  2025  26.21 

20  58  12.4 

6.0 

5.8 

a4i 

1 

047.7 

16  22    9.92'   21  52  53.9 

5.4 

5-2 

0.38 

30 

1  54.7  20  30  37.02 

204050.3 

6.0 

5.8  0.41  . 

1 

15 

049.1 

162727.86-22    724.2 

5-4 

5-2 

0.38 

31 

I  55-9  20  35  46.54 

-20  22  52.5 

6.0 

5.8  0.41 

16 

0  50.4 

16  32  46.86I-22  21  16.0 

5-4 

5.3 

0.38 

32 

I  57.1   204054.72 

-20    4  19.6 

6.1 

5-9 

-^'-i 
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1 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

ft 

1 

h    m 

h    m     ■ 

e      '      I* 

m 

HP 

8 

h    m 

h    m    8 

a       *       «r 

Jan.  o 

1351-7 

83431.15+224622.3 

13.0 

7.4 

0.54 

Feb.  1 5 

946.5 

730    6.57 

+25  54  38.2 

11.8 

I 

13  46.5 

83317.24    225259.5 

I3.I 

7-5 

0.54 

16 

942.0 

7  29  29.27 

25  54  14.0 

11.7 

2 

1341-3 

832    0.45    225940.8 

I3.I 

7-5 

0.54 

17 

937.5 

7  28  55.45 

255340.1 

11.6 

3 

13  36.0 

83040.87    23    625.1    13.2 

7.5 

0.54 

18 

933.0 

72825.13 

25  52  57-0 

II.5 

!           4 

13  30.8 

8  29  18.62    23  13  11.6  13.2 

7-5 

0.55 

19 

928.7 

7  27  58.26 

2552    5.0 

II.4 

5 

1325.4 

82753-85+231959.3  13-3 

7.6 

i   0.55 

20 

9  24.4 

7  27  3484 

+2551    4-3 

11.3 

6 

1 

13  20.0 

82626.70    232647.3  13.4 

7.6 

0.55 

21 

920.] 

7  27  14-84 

254955.1 

II. 2 

1 

7 

13  14-6 

82457.27,   233334.8  13.4 

7.6 

0.55 

22 

915.9 

7  26  58.27 

25  48  38.0 

ll.l 

8 

i 

13    92 

82325.73    234020.8,  13.5 

7.6 

0.56 

23 

911.8 

7  26  45.07 

254713.0 

II. 0 

9 

13    3-7 

82152.24    2347    4.4 

13.5 

7.6 

0.56 

24 

9   7-7 

72635.19 

25  45  40.4 

10.9 

lO 

12  58.1 

8  20  16.98  +23  33  44.4 

136 

7.7 

0.56 

25 

9    3-6 

7  26  28.59 

+2544   0.5 

10.8 

II 

12  52.6 

8  18  40.14    24   0  19.9!  13.6 

7-7 

0.56 

26 

859.6 

7  26  25.25 

25  42  13-5 

10.7 

12 

12  47.0 

8 17    1.91    24   649.9'  13.6 

7-7 

0.56 

27 

855.7 

72625.12 

25  40  19.6 

10.6 

13 

12  41.4 

8  1522.52    24  13  13.6  13.6 

7-7 

0.56 

28 

851.8 

72628.16 

25  38  19. 1 

10.5 

M 

12  35.8 

81342.16    241930.0 

13.6 

7-7 

0.56 

Mar.  I 

848.0 

7  26  34.34'   25  36  12.2 

10.4 

15 

12  30.2 

8  12    i.oi 

+242538.3 

13.6 

7-7 

0.56 

2 

844.2 

72643.60+253358.9 

10.3 

i6 

12  24.6 

8  10  19.28    24  31  37.8  13.6 

7-7 

0.57 

3 

840.5 

72655.89    253139.4 

10.2 

17 

12  19.0 

8    837.18    243727.7  13.6 

7-7 

0.57 

4 

836.8 

727  1 1. 17 

25  29  13.8 

lO.I 

i8 

12  13.4 

8    654.93,   2443    7.3  13.6 

7-7 

0.57 

5 

833.2 

72729.39    252642.2 

10. 0 

19 

12    7.8 

8    5  12.71 

2448  36.1 

135 

7-7 

0.57 

6 

829.6 

72750.50    2524   4.7 

9.9 

20 

12    2.1 

«    330.75+245353-5 

13-5 

7-7 

0.57 

7 

826.0 

728  14.46+2521  21.4 

9.8 

21 

II  56.5 

8    149.27J   245858.9  13.5 

7-7 

0.57 

8 

822.5 

72841.23,   251832.3 

9.7 

22 

II  50.9 

8   0   8.47 

25     351.8    13.5 

7.7 

0.57 

9 

8  19. 1 

72910.76    251537.5 

9.6 

23 

"45.3 

7  58  28.57 

25   8  32.0 

13.4 

7.7 

0.57 

10 

815.7 

7  29  43.01 

25  12  37.1 

9.5 

24 

II  39.7 

75649.72    25  12  59.1 

13.4 

7.7 

0.56 

ZI 

812.3 

73017.91    25   931.0 

9.4 

25 

II  34.1 

755  12.12+25  17  12.7  13.3 

7.6 

0.56 

12 

8   9.1 

73055-42+25   619.4 

9.4 

26 

II  28.6 

7  53  35  93    2521  12.7  13.3 

7.6 

0.56 

13 

8    5.8 

73135.48:   25    3    2.3 

9.3 

27 

11  23.1 

752    1.32    252459.0  13.2 

7.6 

0.56 

14 

8    2.6 

7  32  18.03    24  59  39.8 

9.2 

28 

11  17.6 

75028.461   2528  31.6  13.2 

7.6 

0.55 

15 

7  59-4 

7  33    301    245611.8 

9.1 

29 

II  12.2 

74857.51    253150.4  13.2 

7.5 

0.55 

16 

756.3 

73350.37    245238.4 

9.0 

'      30 

II    6.8 

74728.611+253455.4;  13. 1 

7-5 

0.55 

17 

7  53-1 

7  34  40.07  +24  48  59.7 

9.0 

31 

II    1.4 

746    1.94 

253746.4  13-1 

7.5 

0.55 

18 

750.1 

73532.04!   244515.7 

8.9 

Feb.  I 

10  56.1 

74437.64    254023.61  13. 1 

7.5 

0.55 

19 

747.0 

7  36  26.23]   24  41  26.3 

8.8 

2 

10  50.8 

7  43  15.86 

2542  47.01  13.0 

7-4 

0.54 

20 

744.0 

73722.58    243731.6 

8.7 

3 

1045.5 

7  41  56.71 

254457.0  12.9 

7-4 

0.54 

21 

741.1 

7  38  21.04 

243331.6 

8.6 

4 

10  40.3 

7  40  40.30+25  46  53.5  12.8 

7-3 

0.54 

22 

738.2 

73921.53 

+24  29  26.4 

8.6 

5 

10  35.2 

7  39  26.72 

25  48  36.7 

12.7 

7-3 

0.54 

23 

735.3 

7  40  24.00 

24  25  15.9 

8.5 

6 

10  30.1 

7  38  16. II 

2550   6.9 

12.7 

7.2 

0.53 

24 

732.4 

7  41  28.40 

2421    0.1 

8.4 

7 

1025.0 

7  37   8.56 

25  51  24.4 

12.6 

7.1 

0.53 

25 

729.6 

7  42  34-69 

24  16  39.0 

8.3 

8 
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1.42 

16 

12  37.8 

14  18  19.68-12  17  56.2 

2.0    21.2 

1.54  '■ 

4   1540.9 

14  32  24.75 

1332341 

1.9 

195 

1-42 

17 

12  33-4 

141750.85      121529.5 

2.0.   21.2 

1 

1.54  1 

5   1536.8 

14  32  17.80 

133149.1 

1.9 

19.5 

1.43 

18 

12  :8.r) 

141721.87      1213     2.2 

\     2. Or  21.2 

1.54  , 

6   1532.8 

14  32  10.12 

13  31    0.7 

1.9 

19.6 

1.43 

19 

1224.5 

141652.75'     12  10  34.4 

2.0    21.2 

1-54  ' 

7   1528.7 

14  32    1.72 

1330   8.9 

1-9 

19.6 

1.44 

20 

12  20.1 

14  16  23.52     12    8    6.0 

2.0    21.2 

1-54  1 

{           8   15  24.6 

14  31  52.61 

-13  29  13.8 

1.9 

19.7 

1.44 

21 

12  15.7 

14  i5  54-»9-i2    537.2 

2.0    21.3 

1-54 

\          9   1520.5 

14  31  42.78 

1328  15.4 

1.9 

19.7 

1.44 

22 

12  II. 3 

14  1524.791    12    3    8.3 

2.0,   21.3 

1 

1.54 

10   15  16.4 

14  31  32.26 

132713.7 

1.9 

19.8 

1-45 

23 

12    6.8 

141455.34     12    039.2 

2.0    21.3 

1-54 

II    15  12.3 

14  31  21.03 

1326   8.7 

1.9 

19.8 

1.45 

24 

12    2.4 

14  14  25.85,    11  58  10.0 

2.0,   21.3 

1.54 

12   15    8.1 

,  1431    9.11 

1325    0.5 

1.9 

19.9 

1.46 

25 

II  58.0 

141356.341    1155408 

2.0    21.3 

1 

1-54 

13   15    4.0 

143056.51 

-132349.2 

1.9 

19.0 

1.46 

26 

1153-6 

14  13  26.84—11  53  11.7 

2.0    21.3 

1.54 

14   14  59.9 

14  30  43.23 

13  22  34.7 

1.9 

20.0 

1.46 

27 

II  49.2 

14  12  57.36 

II  50  42.9 

2.0    21.3 

1.54  j 

15   1455.7 

!   14  30  29.27 

13  21  17.1 

1.9 

20.0 

1-47 

28 

1144.7 

14  12  27.91 

11 48  14.3 

2.0    21.3 

1.54  , 

!       16  1451.5 

14  30  14.65 

13  19  56.5 

1.9 

20.1 

1.47 

29 

II  40.3 

14  II  58.52 

II  4546.2 

2.0    21.3 

1.54 

17  1447.3 

142959.38 

13  18  32.8 

1.9 

20.1 

1.47 

30 

II  35.9 

14  11  29.22 

II 43 18.8 

1 

2.0    21.3 

1             1 

1.54 

18  14  43.1 

'   14  29  43.47 

-13  17    6.2 

1.9 

20.2 

1.47 

May  I 

II  31.5 

14  II    0.02'-! I  40  52.0 

'      2.0    21.2 

1             1 

1.54 

19  1438.9 

1 

14  29  26.95 

-13  15  36.7 

I 

1.9 

20.2 

1 

1.48 

2 

II  27.1 

14  10  30.95:-!  I  38  25.9 

1 

2.0    21.2 

1.54, 

1 
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1 

FOR  TRANSIT  AT  WASHINGTON. 

1 
1 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Iranatt 

Apparent 

Declination 

at 

Transit 

Hor. 
iPar. 

Semi« 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Data. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

1 
1 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 

diam. 

1 

S.T.of 
S<?m. 
Pass. 
Mer. 

h    m 

h    m     a 

a      •      w 

h    m 

h    m     8 

•         f        w 

m 

fV 

s 

May  I 

1131-5 

14  II    0.02 

-11  40  52.0 

2.0   21.2 

1 

t.54 

Junei5 

1    8  19.0    1 3  55  26.39-10  26  48. 1 

1.9      19.8 

1.43 

2 

II  27.1 

14  10  30.95 

II  38  25.9 

2.0   21.2 

1-54 

16 

815.0    135518.52     10  26  21.7 

1.9      19.7 

1.43  1 

3 

II  22.7 

14  10    2.03 

II  36    0.6 

2.0   21.2 

1.54 

17 

810.9   13  55  "•32.    10  25  59.1 

1.8   19.7 

1.42 

4 

II  18.3 

14    933.26 

"3336.3 

2.0   21.2 

1.54 

18 

8    6.9,  1355    4.79,   102540.3 

1.8   19.6 

1.42 

5 

II  13-8 

14    9    4.67 

II  31  13.1 

2.0'  21.2 

1.54 

19 

8    2.8 

13  54  58.95 

10  25  25.2 

1.8   19.6 

1.42 

6 

II    9.4 

14    836.28 

-11  28  51.0 

1 
2.0,  21.2 

1.54 

20 

758.8    135453.79I-102513.9 

1.8   19.5 

I.41 

7 

II    5.0 

14    8    8.10 

II  26  30.2 

2.0    21. 1 

1.53 

21 

7  54-8,  135449.30!    1025    6.5 

1.8   19.5 

1.41  ! 

8 

II    0.6 

14    740.17 

II  24  10.9 

2.0    21. 1 

1-53 

22 

750.8:135445.48    1025    2.8 

1.8,  19.4 

1-41 

9 

10  56.3 

14    712.50 

1121  53.1 

2.0    21. 1 

1.53 

23 

746.8 

135442.35 

1025     2.7 

1.8,  19.4 

1.40 

lO 

10  51.9 

14    645.10 

II  1936.9 

2.0    21. 1 

1-53 

24 

742.9 

135439.90 

1025     6.4 

1.8 

193 

1.40 

II 

1047.5 

14    617.99 

-II  17  22.4 

2.0    21.1 

1.53 

25 

738.9 

135438.12 

-102513.9 

i.8j  19.3 

1.40 

12 

1043.1 

14    551.20 

11  15     9.8 

2.0    21. 1 

1 

1.53 

26 

735.0 

135437.02    102525.3 

1.8   19.2 

1.39 

13 

10  38.7 

14    524.76 

II  12  59.0 

2.0    21. 1 

1.52 

271 

731.0 

13  54  36.60    10  25  40.4 

1.8,  19.2 

1.39 

M 

10  34.4 

14    458.68 

II  XO50.2 

2.0 

21. 1 

1.52 

28 

727.1 

13  54  36.87 

zo  25  59.2 

1. 81  19.1 

1.381 

15 

10  30.0 

14    432.97 

II     843.4 

2.0 

21.0 

1.52 

29 

723.2 

13  54  37.82 

102621.7 

1.8!  19. 1 

1.38 

i6 

1025.6 

14    4    7.64 

-H    638.9 

2.0 

21.0 

1.52 

30 

719.3 

13  54  39-44 

-10  26  48.1 

1.8 

19.0 

1.38 

17 

IG2I.3 

14    342.69 

II     436.7 

2.0 

21.0 

1.52 

July   I 

715.4 

135441.74 

1027  18.3 

1.8 

19.0 

1-37 

x8 

10  X7.O 

14    3  18.16 

11     236.7 

2.0    21.0 

1 

1.51 

2 

711-5 

13544472 

1027  52.2 

i.8|  18.9 

1.37 

19 

10  12.6 

14    254.06 

II     039.0 

2.0    20.9 

1          ^ 

1.51 

3 

7    7.6 

13  54  48.38 

10  28  29.8 

1.8   18.9 

1-37 

20 

10     8.3 

14    2  30.40 

105843.9 

2.0,  20.9 

1.51 

4 

7    3.8 

135452.71 

1029  II.O 

1.8 

18.8 

1.36 

21 

10     4.0 

14    2    7.20 

-105651.5 

2.0    20.9 

1.51 

5 

659.9 

135457.73 

-10  29  55.9 

1.8   18.8 

1.36 

22 

9  59-7 

14    144.46 

1055    1.6 

2.0 

20.8 

1.50 

6 

656.1 

1355    3.42 

ID  30  44.6 

1.8   18.7 

1.35 

23 

9  55  4 

14    I  22.21 

105314-3 

2.0 

20.8 

1.50 

7 

652.2 

1355   978 

10  31  36.8 

1.8   18.7 

1.35 

24 

95I-I 

14    1    0.45 

10  51  29.9 

2.0 

20.8 

1.50 

8 

648.4 

1355  16.82 

10  32  32.7 

1.8 

18.6 

1-34 

25 

946.8 

14    039.19 

10  49  48.4 

2.0 

2a7 

1.49 

9 

644.6 

135524-52 

10  33  32.3 

1.8 

18.5 

1.34' 

26 

942.5 

14    0  18.44 

-1048    9.7 

1.9 

20.7 

1.49 

10 

640.8 

13  55  32.88 

-10  34  35.4 

1.8 

18.5 

1.33 

27 

938.2 

135958.21 

10  46  34.0 

1.9    20.6 

1.49 

II 

637.1 

135541.91 

10  35  42.0 

1.7 

18.4 

1.33 

28 

9  34-0 

13  59  38.53 

1045    1.3 

1*9  20.6 

1.49 

12 

633.3 

135551.60 

10  36  52.1 

1.7 

18.3 

1.3a 

29 

929.7 

13  59  19.40 

104331.7 

1.9 

20.6 

1.48 

13 

629.5 

1356    1.94 

1038   5.8 

1-7 

18.3 

1.3a  . 

30 

925.5 

1359   0.82 

1042    5.2 

1.9  20.5 

1.48 

14 

625.8 

135612.93 

10  39  22.9 

1.7 

18.2 

1.31 

31 

921.3 

135842.81 

-10404X.9 

1.9  20.5 

1.48 

15 

622.0 

135624.56 

-104043.4 

1-7 

X8.2 

1.31 

June  I 

9  17. 1 

135825.38 

10  39  21.9 

1.9  20.4 

1.48 

16 

618.3 

135636.83 

1042   7.3 

1.7 

18. 1 

1.31  1 

2 

912.9 

1358   8.53 

1038    5.2 

1.9  20.4 

1-47 

17 

6  14.6 

135649.74 

104334.6 

1.7 

18. 1 

1.30 

3 

9   8.7 

135752.26 

10  36  51.7 

1.9  20.4 

1-47 

18 

6  10.9 

1357    3.28 

1045   5-3 

1.7 

18.0 

1.30 

4 

9   4.5 

13  57  36.59 

103541.7 

1.9 

20.3 

1.47 

19 

6   7.2 

135717.43 

104639.3 

1-7 

18.0 

1.30 

5 

9   0.3 

135721.55 

-10  34  35.2 

1.9 

20.3 

1.47 

20 

6    3-5 

135732.21 

-1048  16.5 

1.7 

17.9 

1.29 

6 

856.1 

13  57    7.13 

103332.2 

1-9 

20.2 

1.46 

21 

5598   135747.62 

10  49  56.8 

1-7 

17-9 

1.29 

7 

851.9 

135653.34 

10  32  32.8 

1.9 

20.2 

1.46 

22 

556.2    1358    3.64 

1051  40.2 

1-7 

17.8 

1.28 

8 

847.8 

135640.19 

10  31  36.8 

1.9 

20.2 

1.46 

23 

552.5   135820.25 

10  53  26.8 

1-7 

17.8 

1.28 

9 

843.6 

13  56  27.63 

10  30  44.6 

1.9 

20.1 

1.45 

24 

5489 

13  58  37.47 

10  55  16.7 

1-7 

17.7 

1.28  1 

10 

839.5 

13  56  15.81 

-10  29  56.0 

1.9  20.1 

1.45 

25 

545.21  135855.28-1057   9.6 

1.7,  17.7 

1.27 

!       11 

835.4 

1356   4.60 

1029  11.0 

1.9  20.0 

1.44 

26 

541.6 

13  59  13.68 

1059   5.6 

1.7,  17.6 

1.27 

12 

831.3 

13  55  54-04 

10  28  29.6 

1.9   19.9 

1.44 

27 

538.0 

135932.68 

II    I    4.4 

1.7   17-6 

1.27 

'       13 

827.2 

135544.15 

1027  52.0 

1.9 

19.9 

1.44 

28 

534.4,  135952.27 

II    3   6.2 

i.7i  17.5 

1.26 

14 

823.1 

135534.93 

1027  18.2 

1.9   19.8 

1.43 

29 

5  30.81  14   0  12.44 

11    5  ii.i 

i.7i  17.5 

1.26 

15 

8  19.0 

13  55  26.39 

-102648.1 

1.9   19.8 

1.43 

30 

527.2 

14    0  33.18  -II    7  18.8 

1.6  17.4 

1.26  1 

1 

16 

8  15.0 

135518.52 

-10  26  21.7 

1.9 

19.7 

1.43 

31 

523.6 

14    054.50-11    929.4 

1.6  17.4 

1.26 

I 
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1 "^ 

FOR  TRANSIT  AT  WASHINGTON, 

1 

'   Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Her. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

S.T.of 
Semi-  Sem 
diam.   Pass. 

Mer. 

1 

h    m 

h    m     B 

•               m 

m 

w 

s 

h    m 

h    m    a 

•       *      m 

M 

m 

s 

Mar.i6 

17  52.6 

17  31  51.71 

-21  50  56.8 

0.9 

7.8 

0.60 

May  I 

Z4  49.7 

17  29  44.77|-2Z  46  ax.3 

z.o 

8.4 

0.64 

17 

17  48.8 

17  31  58.32 

2Z  50  56.4 

0.9 

7-8 

0.60 

2 

14  45-5 

172932.91;   21  46  10.5 

I.O 

8.4     0.65 

i8 

17  45.0 

1732    4-52 

21  50  55.7 

0.9 

7.8 

0.60 

3 

Z4  41.4I  17  29  20.71 

2X  45  59-5 

I.O 

8.4I    0.65 

19 

17  41.2 

17  32  10.28 

2Z  50  54.8 

0.9 

7.8 

o«6o 

4 

14  37-3 

17  29   8.19 

21  45  48.2 

I.O 

8.4     0.65 

20 

17  37-3 

17  32  15-63 

21  50  53.6 

0.9 

7.8 

0.60 

5 

14  33.1 

172855.36    214536.8 

I.O 

8.4 

0.65 

21 

17  33.5 

17  32  20.55 

-21  50  52.1 

0.9 

7-9 

0.60 

6 

Z4  29.0 

17  28  4a.2ii-2X  45  25.3 

I.O 

8.5 

0.65 

22 

17  29.6 

17  32  25.05 

21  50  50.2 

0.9 

7-9 

o.6x 

7 

14  24.8 

17  28  28.75 

21  45  X3.6 

x.o 

8.5 

0.65 

23 

17  25.8 

17  32  29.14 

21  50  48.0 

0.9 

7-9 

0.61 

8 

Z4  20.6 

17  28  15.01    2z  45    1.8 

z.o 

8.5     0.65 

24 

1721.9 

17  32  32.80 

21  50  45.6 

0.9 

7-9 

o.6z 

9 

14  16.5 

17  28   0.98 

21  44  49-8 

I.O 

8.5     0.65 

25 

17  18.0 

17  32  36.03 

21  50  42.9 

0.9 

7-9 

0.61 

zo 

14  12.3 

Z7  27  46.67 

2X  44  37-7 

x.o 

8.5I    0.65 

1 

26 

17  14. 1 

17  32  38.84 

-2Z  50  40.0 

0.9 

8.0 

0.61 

zz 

1-4   8.Z 

X7  27  32.08  -2Z  44  25.4 

1 

I.O 

8.5!    0.65 

27 

17  ia2 

17  32  41.23 

21  50  36.8 

0.9 

8.0 

0.61 

'Z2 

14   4.0 

Z7  27  Z7.23    2Z  44  Z2.9 

x.o 

8.5!   0.65 

28 

*7   6.3 

17  32  43.20 

21  50  33.4 

0.9 

8.0 

0.61 

13 

13  59-8 

Z727    2.11 

2144   0.3 

I.O 

8.5 

0.66 

29 

17   2.4 

17  32  44.74 

21  50  29.7 

0.9 

8.0 

o.6x 

14 

13  55.6 

17  26  46.73 

21  43  47-5 

1.0 

8.5 

0.66 

30 

1658.5 

17  32  45.85 

21  50  25.7 

0.9 

8.0 

0.62 

15 

13  51-4 

Z72631.ZI 

21 43  34.6 

z.o 

8.5 

0.66 

31 

x6  54.6 

17  32  46.53 

-21  50  21.4 

0.9 

8.0 

0.62 

z6 

13  47-2 

17  26  Z5.27  -2Z  43  2Z.6 

I.O 

8.6  a66 

Apr.  I 

16  50.7 

17  32  46.79 

21  50  16.9 

0.9 

8.1 

0.62 

17 

13  43-0 

J7  25  59-19    2143   8.5 

I.O 

8.6  0.66 

'           2 

16  46.7 

17  32  46.63 

21  50  12.2 

0.9 

8.x 

0.62 

18 

13  38.8 

17  25  42.89 

21  42  55-3 

I.O 

8.6,  0.66 

3 

z6  42.8 

17  32  46.04 

21  50    7.2 

0.9 

8.Z 

0.62 

19 

13  34-6 

Z7  25  26.37 

21  4241.9 

I.O 

8.6  0.66 

4 

1 

1638.8 

17  32  45-01 

21  50    2.0 

0.9 

8.1 

0.62 

20 

13  30.4 

1725   9.66 

21  42  28.4 

I.O 

8.6,  0.66 

1 

5 

16  34.9 

17  32  43.56 

-21  49  56.6 

0.9 

8.1 

0.62 

21 

13  26.2 

17  24  52.76  -21  42  14.8 

Z.O 

8.6j  0.66 

6 

16  30.9 

17  32  41.70 

21  49  50.9 

0.9 

8.2 

0.62 

22 

Z3  22.0 

17  24  35.67 

2Z42    Z.Z 

I.O 

8.6|  0.66 

7 

16  26.9 

17  32  39-42 

21  49  45-0 

0.9 

8.2 

0.63 

23 

13  17.7 

z7  24  18.40 

21  41  47.4 

I.O 

8.6{  0.66 

8 

16  23.0 

17  32  36.71 

21  49  38.8 

0.9 

8.2 

0.63 

24 

13  13-5 

Z724   0.97 

2X  41  33-5 

z.o 

8.6,  0.66 

9 

16  19.0 

17  32  33.58 

21  49  32.4 

0.9 

8.2 

0.63 

25 

13   9.3 

17  23  43.37 

2X  41  19.4 

z.o 

8.6  0.66 

1          10 

16  15.0 

17  32  30.03  -21  49  25.8 

0.9 

8.2 

0.63 

86 

13    5-1 

17  23  25.61 

-21  41     5.2 

x.o 

8.6'  0.66 

i          II 

16  II.O 

17  32  26.07!   21  49  19.0 

0.9 

8.2 

0.63 

27 

13   0.8 

1723   7-71 

2Z  40  5Z.0 

I.O 

8.6  0.66 

12   16   7.0 

173221.69    214912.1 

0.9 

8.2 

0.63 

28 

12  56.6 

17  22  49.68 

21  40  36.7 

I.O 

8.6  0.66 

13  16    3.0 

17  32  16.90    21  49   4.9 

a9 

8.2 

0.63 

29  1252.4 

172231.52    214022.3 

z.o 

8.6  0.66 

M   1558.9 

1 

1732  11.71 

21  48  57.5 

0.9 

8.3 

0.63 

30 

Z248.1 

17  22  13.231   21  40   7.9 

I.O 

8.6  0.66 

15,  15  54-9 

17  32   6.12 

-21  48  49.9 

0.9 

8.3 

0.63 

31 

Z2  43.9    17  2Z  54.83  -2Z  39  53.5 

1.0 

8.6  0.66  I 

16  15  50.9 

17  32   0.12 

21  48  42.1 

0.9 

8.3 

0.63 

June  I 

12  39.7    17  21  36.34'    2Z  39  39.0 

I.O 

8.6  0.66  1 

I7i  15  469 

17  31  53.73    21  48  34.1 

0.9 

8.3 

0.63 

2 

12  35.4    17  21  17.76 

213924.5 

I.O 

8.6  0.66 

:     18 

15  42.8 

17  31  46.95    21  48  25.8 

0.9 

8.3 

0.63 

3 

Z2  3I.2J    17  20  59.09     2139     9.9 

1.0 

8.6  0.66 

I            1 

1     19 1538.8 

17  31  39-77 

21  48  17.3 

0.9 

8.3 

0.63 

4 

12  26.9'   Z7  2040.34     21  38  55.3 

I.O 

8.6  0.66  1 

1 

1     20 1534.7 

17  31  32.21 

-2148    8.7 

0-9 

8.3 

0.64 

5 

Z2  22.7,   17  20  21.53  -21  38  40.6 

I.O 

8.6|  0.66  i 

21    15  30.6 

173124.27    214759.9 

0.9 

8.3 

0.64 

6 

12  Z8.4'    17  20     2.68     21  38  26.0 

I.O 

8.6.  0.66 

22 

15  26.6 

17  31  15.96    21  47  50.8 

0.9 

8.4 

0.64 

7 

12  14.2     17  19  43.77     21  38  II. 3 

I.O 

8.6  0.66 

1             23 

1522.5 

17  31    7.27 

21  47  41.6 

0.9 

8.4 

0.64 

8 

12  ZO.O 

17  19  24.82 

21  37  56.6 

I.O 

8.6  0.66 

^4 

15  18.4 

173058-21 

21  47  32.2 

0.9 

8.4 

0.64 

9 

12     5.7 

17  19   5.86 

21  37  41-9 

I.O 

8.6,  0.66 

25    1514-3 

17  30  48.78  -21  47  22.7 

0.9 

8.4 

0.64 

10 

12    X.5'  17  18  46.90-21  37  27.3 

I.O 

8.6.  0.66 

26.  15  10.2 

173038.99    21  47  13.0 

0.9 

8.4 

0.64 

II 

II  57.2   17  18  27.92 

21  37  12.7 

I.O 

8.6|  0.66 

27I  15    6.1 

17  30  28.84 

2147     3.1 

0.9 

8.4 

0.64 

Z2 

II  53.0  17  18   8.95 

21  3658.1 

I.O 

8.6j  0.66 

28 

15    2.0 

173018.34 

21  46  52.9 

0.9 

8.4 

0.64 

13 

II  48.7 

17  17  50.01 

21  3643-6 

I.O 

8.61  0.66  ' 

1           29 

14  57.9 

1730   7.49 

21  4642.5 

0.9 

8.4 

0.64 

14 

II  44-5 

17  17  31-09 

21  36  29.2 

I.O 

8.6t  0.66 

30 

14  53-8 

172956.30-21  4632.0 

I.O 

8.4 

0.64 

15 

1 1  40.2 

17  17  12.20 

-21  36  14.8 

I.O 

1 

8.6  0.66 

|May  I   1449-7 

17  29  44-77 

—21  4621.3 

I.O 

8.4 

0.64 

16 

II  36.0 

171653.35 

-21  36   0.5 

I.O 

8.6  0.66  1 

1 
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FOR  TRANSIT  AT  WASHINGTON. 

Datti 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Ttansit 

Apparent 

Declination 

at 

Transit 

Hot. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

m    • 

•              m 

m 

8 

h    m 

h    m    8 

90m 

M 

m 

s 

junei6 

II  36.0 

1653.35 

-21  36    0.5 

I.O 

8.6 

0.66 

Aug.  I 

8  24.0 

17    541-13 

-21  29  30.1 

0.9 

8.3 

0.64 

<        '7 

II  31-7 

16  34-57 

213546.3 

I.O 

8.6 

0.66 

2 

8  19.9 

17    533.38 

21  2931.2 

0.9 

8.3 

0.63 

i8 

II  27.5 

16  15.85 

21  35  32.2 

1.0 

8.6 

0.66 

3 

8  15.8 

17    5  26.01 

21  29  32.8 

0.9 

8.2 

0.63 

19 

II  23.3 

15  57-21 

21  35  18.2 

I.O 

8.6 

0.66 

4 

8  XI. 8 

17    519.03 

21  29  35.0 

0.9 

8.2 

0.63 

20 

II  19.0 

15  38.64 

2135    4-3 

I.O 

8.6 

0.66 

5 

8   7.7 

17    5  12.42 

21  29  37.7 

0.9 

8.2 

0.63 

21 

II  14.8 

17 

15  20.17 

-21  34  50.6 

I.O 

8.6 

0.66 

6 

8    3-7 

17    5    6.20 

-21  29  40.9 

0.9 

8.2 

0.63 

22 

II  10.5 

15    1.80 

21  34  37-0 

I.O 

8.6 

0.66 

7 

7  59-7 

17    5    0.38 

21  29  44.7 

0.9 

8.2 

0.63 

23 

11    6.3 

1443-53    213423.6 

I.O 

8.6 

0.66 

8 

7  55-7 

17    45496 

21  29  49.0 

0.9 

8.2 

0.63 

24 

II     2.1 

14  25.38 

21  34  10.3 

I.O 

8.6 

0.66 

9 

7  5X.6 

17*  4  49-93 

21  29  53.9 

0.9 

8.2  0.63 

25 

10  57.8 

14    7-36 

21  33  57.2 

I.O 

8.6 

0.66 

10 

747.6 

17   445-30 

21  29  59.3 

0.9 

8.2  0.63 

26 

1053.6 

13  49-47 

-213344.2 

I.O 

8.6 

0.66 

0 

XI 

7  43-6 

17   441-07 

-2130   5-3 

0.9 

8.1  0.63 

27 

10  49.4 

13  31-73 

21  33  31-4 

I.O 

8.6 

0.66 

12 

7  39-6 

17    437-25 

21  3OII.8 

0.9 

8.1  a63 

28 

10  45.2 

131413 

«i  33  18.8 

I.O 

8.6 

0.66 

13 

7  35-7 

17   433-83 

21  30  18.9 

0.9 

8.1 

0.63 

29 

10  40.9 

12  56.70 

2133    6.5 

I.O 

8.6 

0.66 

14 

7  31-7 

17    430.81 

2X  30  26.6 

0.9 

8.1 

0.62 

30 

10  36.7 

12  39-44 

21  32  54-5 

I.O 

8.6 

0.66 

X5 

727.7 

17   4  28.20 

21  30  34-9 

0.9 

8.x 

0.62 

July   1 

10  32.5 

12  22.34 

-21  32  42.6 

I.O 

8.6 

0.66 

16 

723.7 

17   4  26.00 

■^x  30  43-7 

0.9 

8.1 

0.62 

2 

10  28.3 

12    5.42 

21  32  31.0 

I.O 

8.6 

0.66 

17 

719.8 

17   4  24.21 

21  30  53.0 

0.9 

8.x 

0.62 

3 

10  24. 1 

II  48.71 

21  32  19.6 

I.O 

8.6 

0.66 

18 

715.8 

17    4  22.82 

21  31     2.9 

0.9 

8.x 

0.62 

4 

10  19.9 

II  32.21 

21  32     8.5 

I.O 

8.6 

0.66 

19 

711.9 

17    421.84 

21  31  13.4 

0.9 

8.0 

0.62 

5 

lo  15.7 

II  15.91 

21  31  57.8 

I.O 

8.6 

0.66 

20 

7   7-9 

17    4  21.27 

21  31  24.5 

0.9 

8.0 

0.62 

6 

10  II. 5 

10  59.83 

-21  31  47.3 

I.O 

8.6 

0.66 

21 

7   4-0 

17    421.12 

-21  31  36.1 

0.9 

8.0  0.62 

7 

10   7.3 

10  43.98 

21  31  37.1 

I.O 

8.6 

0.66 

22 

7   0.1 

X7   421.38 

21  31  48.3 

0.9 

8.0  0.62 

8 

10   3.1 

10  28.37 

21  31  27.2 

I.O 

8.6 

0.66 

23 

656.1 

17   4  22.04 

21  32     I.O 

0.9 

8.0  0.62 

9 

958.9 

10  12.99 

21  31  17.6 

I.O 

8.5 

0.65 

24 

652.2 

17   423.12 

21  32  14.3 

0.9 

8.0.  0.62 

1 

xo 

9  54-7 

9  57-87 

21  31    8.3 

I.O 

8.5 

0.65 

25 

648.3 

17   4  24.61 

21  32  28.1 

0.9 

8.0 

0.61 

11 

950.5 

9  43-OI 

-213059.4 

I.O 

8.5 

0.65 

26 

644-4 

17   4  26.52 

-21  32  42.3 

0.9 

8.0 

o.6x 

X2 

946.4 

928.41 

21  30  50.9 

I.O 

8.5 

0.65 

27 

640.5 

17   428.84 

21  32  57.4 

0.9 

8.0 

0.61 

13 

942.2 

9  14.08 

21  30  42.8 

I.O 

8.5 

0.65 

28 

636.6 

17   431.57 

21  33  12.9 

0.9 

7.9  0.61 

X4 

938.0 

9   0.02 

21  3035-1 

I.O 

8.5 

0.65 

29 

632.8 

17    4  34-71 

21  33  28.9 

0.9 

7.9  0.61 

X5 

9  33-9 

8  46.26 

21  30  27.8 

I.O 

8.5 

0.65 

30 

628.9 

17   438.27 

213345.4 

0.9 

7.9  0.6X 

x6 

929.7 

8  32.79 

-21  30  20.8 

I.O 

8.5 

0.65 

31 

625.0 

17   442.24 

-2134  2.5 

0.9 

7.9  0.61 

17 

925.6 

8  19.62 

21  30  14.2 

I.O 

8.5 

0.65 

Sept.  I 

621.2 

17   4  46.62 

21  3420.1 

0.9 

7.9'  0.61 

x8 

921.4 

8   6.74 

21  30     8.0 

I.O 

8.4 

0.65 

2 

617-3 

17   451.42 

21  34  38.3 

0.9 

7.9'  0.61 

19 

917-3 

7  54-17 

21  30     2.2 

I.O 

8.4 

0.65 

3 

613.5 

17   456.63 

21  34  57.0 

0.9 

7.9  o.6x 

20 

9  131 

7  41-92 

21  29  56.9 

I.O 

8.4 

0.65 

4 

6   9.6 

17    5    2.26 

21  35  16.2 

0.9 

7.9'  0.60 

21 

9   9.0 

729.99 

-21  2952.1 

I.O 

8.4 

0.65 

5 

6    5.8 

17    5   8.29 

-2X  35  35.9 

0.9 

7.8|  0.60 

22 

9   4-9 

7  18.38 

2X29  47-7 

I.O 

8.4 

0.65 

6 

6   2.0 

17    514-73 

2x3556.1 

0.9 

7.8  0.60 

23 

9   0.8 

7   7-II 

212943.7 

I.O 

8.4 

a64 

7 

558.1 

17    521.57 

21  36  16.7 

0.9 

7.8  0.60 

24 

856.6 

656.17 

21  2940.2 

I.O 

8.4 

0.64 

8 

5  54-3 

17    528.83 

21  36  37.8 

0.9 

7.8  0.60 

25 

852.5 

6  45.56 

21  29  37.2 

I.O 

8.4 

0.64 

9 

550.5 

17    536.49 

21  36  59.4 

0.9 

7.8  0.60 

26 

848.4 

6  35-29 

-21  29  34.7 

0.9 

8.3 

0.64 

10 

546,7 

17    5  44-55 -21  37  21.5 

0.9 

7.8  0.59 

27 

844-3 

6  25.37 

21  29  32.7 

0.9 

8.3 

0.64 

II 

5430 

17    55302    213744.0 

0.9 

7.8  0.59  ■ 

28 

8  40.2 

6  15.81 

21  2931.2 

0.9 

8.3 

0.64 

12 

539.2 

17   6    1.89 

21  38    7.0 

0.9 

7.8  0.59 

29 

836.1 

6   6.59 

21  29  30.1 

0.9 

8.3 

0.64 

13 

5  35-4 

17    6 II. 15 

21  38  30.4 

0.9 

7.7  0.59 : 

30 

832.1 

5  57-74 

21  29  29.6 

0.9 

8.3 

0.64 

14 

531-6 

17   6  20.81 

213854.2 

0.9 

7.7  0.59  , 

31 

828.0 

5  49.25 

-21  29  29.6 

0.9 

8.3 

0.64 

15 

527.8 

17   630.86-21  39  18.5 

0.9 

7.7  0.59 

Aug.  I 

824.0 

541-13 

-21  29  30.1 

0.9 

8.3 

0.64 

x6 

524.1 

17    641.30I-213943.2 

1 

0.9 

7.7  0.59 

1 
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FOR  TRANSIT  AT  WASHINGTON. 

Of. 

Mean 

Time 

of 
Transit 

Apparent 
R.  Ascenaion 

at 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.ot 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hot. 
Par. 

S.T.of. 
Semi-  Sem. 
diam.   Pass. 

Mer.  , 

h    m 

h    ] 

n    8 

•     »     »• 

m 

8 

h    m 

h    m    8 

•       f       m 

m 

1 

"     1      8 

Mar.x 

17  44-9 

Z6  24 

» 55-36 

-2Z  32  Z4.0 

0.5 

Z.8 

O.Z3 

Apr.z6 

14  42.0 

z6  22  56.34 

-21  27  53.0 

0.5 

1.8  0.13 

2 

174Z.0 

Z6  24 

» 57.68 

2Z  32  Z9.5 

0.5 

1.8 

O.Z3 

17 

Z4  38.0 

162249.17 

21  27  36.8 

0.5 

z.8  0.Z3 

3 

17  37-1 

Z624 

1  59-77 

2Z  32  24.4 

0.5 

z.8 

0.13 

18 

14  33.9 

1622  41.85 

21  27  20.2 

0.5 

1.9  O.Z3 

4 

17  33-2 

162^ 

S    Z.64 

2Z  32  28.8 

0.5 

z.8 

0.13 

19 

14  29.8 

1622  34.38 

21  27     3.2 

0.5 

1.9  0.Z3 

5 

1729-3 

Z62I 

{   3-28 

2Z  32  32.7 

0.5 

z.8 

0.Z3 

20 

14  25.8 

16  22  26.75 

21  2645.7 

0.5 

Z.9,  O.Z3 

6 

17  253 

z6  2< 

S    4.68 

-2Z  32  36.  Z 

0.5 

1.8 

O.Z3 

2Z 

1421.7 

16  22  Z8.98 

— 2Z  26  28.0 

0.5 

X.9  O.Z3 

7 

172Z.4 

16  2j 

5    5.84 

21  32  39.0 

0.5 

z.8 

0.Z3 

22 

14  17.7 

Z622  ZZ.07 

2Z  26    9.9 

0.5 

1.9  O.Z3 

8 

17  17-5 

1621 

5   6.78 

2Z  3241-3 

0.5 

z.8 

O.Z3 

23 

14  13-6 

1622    3.02 

21  25  5Z.4 

0.5 

x.9  0.Z3 

9 

17  13.6 

162^ 

5   7.50 

2Z  32  43.2 

0.5 

z.8 

0.Z3 

24 

14    9.5 

16  21  54.82 

2Z  25  32.7 

0.5 

x.9  O.Z3 

zo 

Z7    9-7 

16  2< 

J   7-99 

21  32  44-5 

0.5 

z.8 

0.Z3 

25 

14   5-5 

16  2 Z  46.50 

2Z  25  Z3.6 

0.5 

x.g  O.Z3 

Zl 

17    5.8 

1621 

S   8.26 

-21  32  45-4 

0.5 

z.8 

0.Z3 

26 

14    X.4 

Z62Z38.O5 

-2Z24  54.Z 

0.5 

x.9  O.Z3 

Z2 

17    1.8 

Z6  2| 

S    8.30 

21  32  45-7 

0.5 

z.8 

0.Z3 

27 

X3  57-3 

z6  2Z  29.47 

2X  24  34.3 

0.5 

1.9  O.Z3  1 

13 

z6  57.9 

Z6  2> 

S   8.Z2 

21  32  45.5 

0.5 

z.8 

0.13 

28 

13  53.2 

z6  2z  20.77 

2X  24  Z4.3 

0.5 

1.9  0.Z3  i 

14 

16  53.9 

Z6  2< 

J    7.71 

2Z  32  44.8 

0.5 

z.8 

0.Z3 

29 

13  49-2 

z6  2z  ZZ.95 

2X2354.1 

0.5 

z.9  O.Z3 

X5 

z6  50.0 

16  2< 

5   7-07 

21  32  43.5 

0.5 

z.8 

0.13 

30 

1345.1 

z6  2Z    3.02 

21  23  33.4 

0.5 

1.9  0.Z3 

1 

z6 

z6  46. 1 

Z6  2< 

S   6.21 

-2Z  32  4Z.9 

0.5 

z.8 

0.Z3 

May  I 

X341.0 

z6  20  53.98 

-ax  23  Z2.4 

0.5 

1 

1.9!  0.Z3 

17 

16  42.1 

16  2« 

5   5-12 

2z  32  39-7 

0.5 

z.8 

0.Z3 

2 

X3  36.9 

16  20  44.82 

2Z  22  5Z.2 

0.5 

z.9  O.Z3 

i8 

z6  38.2 

Z6  2< 

S   3.81 

2Z  32  36.9 

0.5 

z.8 

0.Z3 

3 

13  32.8 

16  20  35.56 

2Z  22  29.7 

0.5 

z.9  O.Z3 

19 

z6  34.2 

z6  2> 

S   2.29 

21  32  33.6 

0.5 

z.8 

0.Z3 

4 

X3  28.7 

z6  20  26.20 

2Z  22    7.9 

0.5 

x.9 
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FOR  TRANSIT  AT  WASHINGTON. 

k    •     ^^B^ 
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0.5 

1-9 
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1 

6 

XI  13.4 

1 

16  14  49.17 -21    844.0 
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0.5 

1.9 
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1.8  0.13  ' 

8 

9   2.9 

16 10   7.04    2057    6.1 
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FOR  TRANSIT  AT  WASHINGTON. 
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0.3 

1-3 

0.09 

II 

10   2.6 

5  28  13.38 

22  54  22.6 

0.3 

1-3 

0.10 

25 

7   2.9 

52525.19    2154    6.6 

0.3 

1.3 

0.09    I 

12 

958.6 

5  28   7.23 

21  54  19.8 

0.3 

1-3 

A.  10 

26 

6  59.0 

52524.49!   2154   9.1 

0.3 

1.3I  0.09    1 

13 

9  54-5 

528    1. 16 

21  54  I7.I 

0.3 

1-3 

0.10 

27 

655.0 

52523.93    215411.7 

0.3 

1.3 

0.09 

M 

950-5 

52755.18 

21  54  14.4 

0.3 

1-3 

O.IO 

28 

651.1 

52523.51 

21  54  14-5 

0.3 

1-3 

0.09 

15 

946.5 

5  27  49-28 

+2154H.8 

0.3 

1.3 

O.IO 

Mar.  I 

647.1 

5  25  23.24 +21  54  17.4 

0.3 

1.3  0.09 

i6 

941.5 

5  27  43-47 

2154    9-3 

0.3 

1-3 

O.IO 

2 

643.2 

52523.12    215420.4 

0.3 

1.3  0.09  i 

17 

938.4 

5  27  37-75 

2154   7-0 

0.3 

1-3 

O.IO 

3 

639-3 

52523.15 

21  54  23.6 

0.3 

1.31  0.09  1 

1 

i8 

9  34-4 

52732.13 

2154  4.8 

0.3 

1-3 

0.10 

4 

635-3 

5  25  23.32 

21  54  26.9 

0.3 

1.3  0.09 

19 

930.4 

5  27  26.60 

21  54    2v7 

0.3 

1-3 

0.10 

5 

631.4 

5  25  23.63 

21  54  30.3 

0.3 

1.3;  0.09 

20 

926.4 

52721.17 

+2154    0.7 

0.3 

1.3 

O.IO 

6 

627.5 

5  25  24.09 

+■21  54  33.8 

0.3 

1.3'  0.09 

21 

922.3 

5  27  15-84 

21  53  58.8 

0.3 

1-3 

O.IO 

7 

623.6 

5  25  24.70 

215437-5 

0.3 

1.3  0.09 

22 

918.3 

5  27  10.60 

21  53  57-0 

0.3 

1-3 

0.09 

8 

619-7 

5  25  25.46 

215441-3 

0.3 

1.3  0.09 

«3 

914-3 

527    5.47 

21  53  55-3 

0.3 

1-3 

0.09 

9 

615.7 

5  25  26.36 

215445-2 

0.3 

1.3  0.09 

24 

910.3 

327    0.45 

21  53  53-6 

0.3 

1-3 

0.09 

10 

6  1 1.8 

5  25  27.41 

21  54  49-2 

0-3 

1.3  0.09 

25 

9   6-3 

52653.54 

+21  53  52.0 

0.3 

1-3 

0.09 

II 

6    7-9 

5  25  28.61 

+21  54  53-3 

0.3 

1.3 

0.09 

26 

9    2.3 

5  26  50.73 

21  53  50.6 

0.3 

1-3 

0.09 

12 

6   4.0 

5  25  29.96 

21  54  57-5 

0.3 

1-31  o.«9    1 

1         27 

858.3 

5  26  46.03 

215349-4 

0.3 

1-3 

0.09 

13 

6   0.1 

52531-46 

21  55    1.8 

0.3 

1-3 

0.09 

28 

854-3 

5  26  41.44 

215348.3 

0.3 

1-3 

0.09 

14 

556.2 

52533-10 

2155   6.3 

0.3 

1-3 

0.09 

29 

30 

850.3 
846.3 

5  26  36.97 
5  26  32.63 

21  53  47-3 
+215346.4 

0.3 
0.3 

1-3 
1-3 

0.09 

0.09  1 

15 

552.3 
18    2.3 

52334.89    21  55  II.© 

0.3 
0.3 

i-3J  0.09    1 

Sept.  16 

5  46  57-95 

+22    850.2 

1-3 

0.09 

31 

842.3 

5  26  28.40 

215345-6 

0.3 

1.3 

0.09 

17 

17  58.4 

5  46  59-73 

22   848.7 

0.3 

1.3  0.09 

Feb.  I 

838.3 

5  26  24.29 

21  53  44-9 

0.3 

1-3 

0.09 

18 

17  54-5 

5  47    1-37 

22    847.1 

0.3 

1.3!  0.09 

2 

834-3 

5  26  20.30 

215344-3 

0.3 

1.3 

0.09 

19 

17  50.6 

547    2.86    22    845.4 

0.3 

1.3  0.09 

3 

830.3 

5  26  16.43 

2153  43-8 

0.3 

1-3 

0.09 

20 

17  46.7 

547   4.21    22    843.7 

0.3 

1.3'  0.09 

4 

826.3 

5«i6  12.68 

+21  53  43-4 

0.3 

1.3 

0.09 

21 

1742.7 

5  47    5-42+22    841.9 

0.3 

i.3|  0.09 

5 

822.3 

5  26   9.06 

215343-2 

0.3 

1.3 

0.09 

22 

17  38.8 

5  47   6.48 

22    840.1 

0.3 

1.31  0.09 

6 

8  18.3 

526    5.57 

215343-2 

0.3 

1-3 

0.09 

23 

17  34-9 

5  47    740 

22    838.2 

0.3 

1.3  0.09 

7 

814.3 

526    2.21 

215343-3 

0.3 

1-3 

0.09 

24 

1731-0 

5  47    8.18 

22     8  36.2 

0.3 

1.3  0.09 

8 

8  10.3 

5  25  58.98 

215343-5 

0.3 

1-3 

0.09 

25 

17  27.1 

547   8.81    22    834.2 

0.3 

1-3,  0.09 

9 

8   6.3 

5  25  55-89 

+215343-8 

0.3 

1-3 

0.09 

26 

17  23.1 

547   9.291+22    832.2 

0.3 

1            1 
1.3  0.09 

10 

8    2.3 

5  25  52.93 

2153  44-3 

0.3 

1-3 

0.09 

27 

17  19.2 

5  47    9.62    22    8  30.2 

0.3 

1.3  0.09 

1         II 

758.4 

52550.11 

21  53  44-9 

0.3 

1-3 

0.09 

28 

17  15-3 

5  47    9-8 1 

22     828.1 

0.3 

1.3  0.09 

12 

7  54-4 

5  25  47-42 

21  53  45.6 

0.3 

1-3 

0.09 

29 

17  11-4 

5  47   9.86    22    8  26.0 

0.3 

1.3  0.09 

13 

750.4 

5  25  44-86 

2153464 

0.3 

1.3 

0.09 

30 

17    7-4 

5  47    9.76,   22    8  23.9 

j 

03 

1.3   0.09 

14 

746.4 

5  25  42.44 

+215347-4 

0.3 

1-3 

0.09 

Oct.    I 

17    3-5 

5  47    9.52+22    821.7 

0.3 

1.3   o.og 

15 

742.5 

5  25  40.16 

+21  53  48.5 

0.3 

1-3 

0.09 

2 

16  59.5 

5  47    9-13+22    8  19.4 

0.3 

1 

1.3  o.og 

1 

. — 
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NEPTUNE,  1899. 


FOR  TRANSIT  AT  WASHINGTON. 

1 

1 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

1 
S.T.of 
Sem. 
Pass. 
Mer. 

Mean 
Dta    ,    Time 

I  Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

S.Tjot 
Semi-  Sem. 
diam.   Pass. 

Mer.  , 

h    m 

h    m     a 

• 

•      0 

*f 

n 

s 

h    m 

h    m     a 

0 

*       m 

"  !  s 

Oct.  1 

17    3-5 

5  47    9-52 

+22 

821.7 

0.3 

1-3 

0.09 

N0V.16   14    0.1 

54434.32+22 

6  II. 3 

0.3 

1.3'  o.xo 

2 

16  59-5 

5  47    9.13 

22 

819.4 

0.3 

1-3 

0.09 

17 

13  56.0 

54428.31'    22 

6   8.x 

0.3 

1.3  O.IO  ! 

3 

16  55.6 

5  47    8.60 

22 

8  17.1 

0.3 

1.3 

0.09 

18 

1352.0 

5  44  22.21    22 

6   4.8 

0.3 

1.3  0.10  ' 

4 

16  51.7 

5  47   7.92 

22 

814.8 

0.3 

1.3 

0.09 

19   1348.0 

5  44  16.04    22 

1 

6    1.6 

0.3 

1.3  0.10  , 

5 

16  47.7 

5  47   7" 

22 

812.5 

0.3 

1.3  0.09  1 

20 

13  43-9 

3  44   9.79    22 

558.3 

0.3 

1.3  0.10  j 

6 

1643.8 

5  47   6-15 

+22 

8  10. 1 

0.3 

1-3 

0.09 

21 

13  39-9 

544    3.46+22 

3551 

0.3 

1.3'  0.10 

7 

16  39.8 

5  47    5-04 

22 

8   7-7 

0.3 

1-3 

0.09 

22 

13  35-8 

54357-06;   22 

551-9 

0.3 

1.3  0.X0 

8 

16  35-9 

5  47    3.79 

22 

8    5.2 

0.3 

1.3  0.09 

23 

1331.8 

54350.59    22 

548.7 

0.3 

X.3  o.xo  ' 

9  1631.9 

5  47    2.40 

22 

8    2.7 

0.3 

1.3!  0.09 

24 

13  27.8 

54344-06    22 

5  45-5 

0.3 

1.3    O.IO 

10'  1628.0 

1 

5  47    0.87 

22 

8   0.2 

0.3 

1-3 

0.09 

25 

1323.7 

54337.46    22 

542.3 

0.3 

1.3    O.XO 

xii  1624.0 

5  46  59.20 

+22 

7  57-7 

0.3 

1-3 

0.09 

26 

13  19.7 

54330.7Q+22 

539.1 

0.3 

1.3    O.IO 

12'   16  20.0 

54657.39 

22 

7  55-1 

0.3 

1-3 

0.09 

27 

13  15.6 

5  43  24.06    22 

5  35-9 

0.3 

i.3>  0.10 

13'   16  16.I 

5  46  55-43 

22 

752.5 

0.3 

1-3 

0.09 

28 

13  IX.6 

5  43  17.27'   22 

1 

532.7 

0.3 

1.3  0.10 

14    16  12. 1 

5  46  53-34 

22 

7  49-9 

0.3 

1.3 

0.09 

29 

13   7-5 

54310.43    22 

529.5 

0.3 

1.3!  0.X0 

15 

16   8.1 

546  51. II 

22 

7  47-3 

0.3 

1.3 

0.09 

30 

13    3-5 

5  43    3.53    22 

1 

526.4 

0.3 

1.3  0.10 

16 

16   4.2 

5  46  48.74 

+22 

7  44-6 

0.3 

1.3 

0.09 

Dec.   X 

^259.4 

5  42  56.58  +22 

523.2 

0.3 

1.3  0.10 

17 

16   0.2 

5  46  46.24 

22 

741.9 

0.3 

1-3 

0.09 

2 

12  55-4 

54249.59    22 

520.0 

0.3 

1.3    O.IO 

18 

15  56.2 

5  46  43.61 

22 

7  39-2 

0.3 

1-3 

0.09 

3 

1251-3 

5  42  42.56    22 

516.9 

0.3 

1.3  0,10 

19 

1552.2 

5  46  40.85 

22 

736.4 

0.3 

1-3 

0.09 

4 

12  47.3 

54235-49    22 

513.8 

0.3 

1.3    O.IO  1 

20 

1548.3 

5  46  37-95 

22 

7  33-6 

0.3 

1-3 

0.09 

5 

12  43.2 

54228.38    22 

510.7 

0.3 

1.3 

\              1 

O.IO 

21 

15  44-3 

5  46  34.91 

+22 

730.8 

0.3 

1-3 

0.09 

6 

12  39.2 

54221.24+22 

5   7.6 

0.3 

x.3'  0.10 

22 

15  40.3 

5  46  31-74 

22 

728.0 

0.3 

1-3 

0.09 

7 

12  35-1 

5  42  14.07    22 

5   4.5 

0.3 

1.3    O.IO 

23 

15  36.3 

5  46  28.44 

22 

725.1 

0.3 

1-3 

0.09 

8 

12  31.X 

542    6.87 

22 

5    1.4 

0.3 

1.3 

O.XO 

24 

15  32.3 

5  46  25.01 

22 

7  22.2 

0.3 

1.3 

0.09 

9 

12  27.0 

54159-65 

22 

458.4 

0.3 

i.3i  0.10 

25 

1528.3 

54621.46 

22 

719-3 

0.3 

1.3 

0.09 

xo 

12  23.0 

5  41  52.40 

22 

455.4 

0.3 

1.3'  0.10 

26 

15  243 

5  46  i7.78'+22 

716.4 

0.3 

1-3 

0.09 

XX 

X2  18.9 

54145.13+22 

452.4 

0.3 

1.31  o.xo 

27 

15  20.3 

5  46  13.98 

22 

713-4 

0.3 

1.3 

0.09 

12 

12  14.9 

54137.84    22 

4  49-4 

0.3 

1.3    O.IO 

28 

15  16.3 

5  46  10.06 

22 

710-4 

0.3 

1.3 

0.09 

13 

12  X0.8 

5  41  3054 

22 

446.4 

0.3 

1.3    O.IO 

29 

15  ".3 

5  46   6.02 

22 

7   7-4 

0.3 

1.3 

0.09 

14 

12    6.8 

54123.24 

22 

443.5 

0.3 

1.3    O.IO  ' 

30 

15   8.3 

5  46    1.85 

22 

7   4-4 

0.3 

1.3 

0.09 

15 

12     2.7 

5  41  15.93    22 

440.6 

0.3 

1.3  O.XO 

31 

15    4.3 

5  45  57.56 

+22 

7    1-4 

0.3 

1-3 

0.09 

16 

1158.7 

541    8.61+22 

437.7 

0.3 

1.3    O.XO 

Nov.  1 

15   0.3 

5  45  53-16 

22 

658.4 

0.3 

1-3 

0.09 

17 

II  54-6 

5  41    1.29    22 

434.8 

0.3 

1.3    O.IO 

2 

1456.3 

5  45  48.64 

22 

655.4 

0.3 

1.3 

0.09 

x8 

IX  50.6 

5405397    22 

432.0 

0.3 

1.3    O.XO 

3 

14  32.3 

5  45  44-00 

22 

652.3 

0.3 

1.3 

0.09 

19 

XI  46.5 

54046.651  22 

429-2 

0.3 

x.3  0.10 

4 

1448.3 

5  45  39-26 

22 

649.2 

0.3 

1.3 

0.09 

20 

1142.5 

5403934    22 

4  26.4 

0.3 

x.3  O.XO  1 

5 

1444.3 

5  45  34.41 

+22 

646.1 

0.3 

13 

0.09 

21 

1138.4 

5  40  32.04  +22 

423.6 

0.3 

1.3  0,10  1 

6  1440-3 

5  45  2946 

22 

643.0 

0.3 

1.3  0.09 

22 

11  34-3 

54024.75    22 

420.9 

0.3 

x.3  0.10 

7'  14  36.3 

54524.39,   22 

639-9 

0.3 

1.3  0.09 

23 

11  30.3 

5  40  17.48    22 

418.2 

0.3 

x.3  0.10  1 

i          8|  14  32.3 

5  45  19.22    22 

636.8 

0.3 

1-3 

0.09 

24 

XI  26.2 

5  40  10.22    22 

415-6 

0.3 

1.5  0.10  ■ 

9'  14  28.2 

54513-94    22 

633-6 

0.3 

1-3 

O.IO 

25 

II  22.2 

540   2.98 

22 

413.0 

0.3 

1.3'  0.10 

t 

10'  14  24.2 

5  45    8.56+22 

630.4 

0.3 

1.3 

O.IO 

26 

XI  18.X 

53955.77+22 

410.4 

0.3 

1.3  0.10 

II    14  20.2 

5  45    3.09,   22 

627.3 

0.3 

1-3 

0.10 

27 

II  14.1 

53948.59    22 

4   7-9 

0.3 

1.3  o.xo  , 

12'  14  16.2 

5  44  57-52    22 

624.x 

0.3 

1.3 

0.10 

28 

II  lO.O 

53941.44    22 

4    5-5 

0.3 

1.3  0.10  1 

13   14  12. 1 

54451.86    22 

620.9 

0.3 

1-3 

0.10 

29I  XX    6.0 

53934.32    22 

4    3-1 

0.3 

1.3    O.XO 

14 

14   8.1 

54446.10    22 

617-7 

0.3 

1.3 

0.10 

30 

II    1.9 

5  39  27.24    22 

1 

4   O.S 

0.3 

x.3    O.XO 

^5 

14    4.1^ 

5  44  40.25  +22 

614-5 

0.3 

1-3 

0.10 

31 

10  57-9 

5  3920.20+22 

358.5 

0.3 

1.3'  O.IO 

16 

14    0.1 

54434.32+22 

I 

6  It. 3 

0.3 

1-3 

O.IO 

32 

10  53.8 

53913.19+22 

1 

356.2 

0.3 

x.3  0.10 

1 

PART    III 


PHENOM  ENA 


ECLIPSES,  1899. 


In  the  year  1899  there  will  be  five  eclipses,  three  of  the  sun  and  two  of  the  moon. 
I. — A  Partial  Eclipse  of  the  Sun,  1899,  January  11,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

,4      ta   m     I 

Greenwich  mean  time  of  6  in  right  ascension,  January  11  11  8  59.3 

h      m       s  It 

Sun  and  moon's  R.  A.       19  33  16.86  Hourly  motions  10.83  and  158,45 

Sun's  declination              21  43  18.0  &                  Hourly  motion  o  24.1  N. 

Moon's  declination           20  30    4.0  S.                  Hourly  motion  9  23.9  N. 

Sun's  equa.  hor.  parallax               8.9                Sun's  true  semidiameter  16  15.9 

Moon's  equa.  hor.  parallax    6x  27.2                Moon's  true  semidiameter  16  43.9 

CIRCUMSTANCES  OF  THE  ECUPSE, 

Longitude  from  ,  -♦.•»„^. 

Greenwich.  Latitude. 

d      h       m  01  e        * 

Eclipse  begins  January     11     8  53.7  152  51.5  E.  31  37.4  N, 

Middle  of  the  eclipse  xi   10  38.0  167  41.4  E.  64     5.3  N. 

Eclipse  ends  11  12  22.1  130    4.9  W.  56  16.9  N. 

Magnitude  of  greatest  eclipse  =  0.715  (sun's  diameter  =  i.o). 

e 

II. — A  Partial  Eclipse  of  the  Sun,  1899,  June  7,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECUPSE. 

d      h     m       • 

Greenwich  mean  time  of  ^  in  right  ascension,  June  7  18  33  42.8 

h      m       8  8  • 

Sun  and  moon's  R.  A.         54  26.81  Hourly  motions   10.33  and  136.60 

Sun's  declination              22  50  i^.i  N.                 Hourly  motion  '   o'  13.7  N. 

Moon's  declination           23  57     3.7  N.                 Hourly  motion  o  10.6  N. 

Sun's  equa.  hor.  parallax               8.7                Sun's  true  semidiameter  15  45.3 

Moon's  equa.  hor.  parallax     55  24.6                Moon's  true  semidiameter  15     5.2 

CIRCUMSTANCES  OF  THE  ECLIPSE, 

Longitude  from  •  a*u„^« 

Greenwich.  Latitude. 

d       h      m  J»        •  •        ' 

Eclipse  begins  June     7  16  41. i  o  16.7  W.  45  50.6  N. 

Greatest  eclipse  7  i8  33.9  98  56.1  W.  67     9.9  N. 

Eclipse  ends  7  20  26.7  168  37.6  E.  45  44.6  N. 

Magnitude  of  greatest  eclipse  =  0.608  (sun's  diameter  =  i.o). 
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III. — A  Total  Eclipse  of  the  Moon^  1899,  June  22-23,  invisible  at  Washington,  but 
visible  generally:— the  beginning,  in  the  eastern  portions  of  Asia  and  throughout  the 
Pacific  Ocean  and  the  western  portions  of  North  America;  and  the  end,  in  Asia,  the 
eastern  portions  of  Africa,  and  the  middle  and  western  Pacific  Ocean. 

ELEMENTS  OF  THE  ECLIPSE. 

d    h      m       I 

Greenwich  mean  time  of  S  in  right  ascension,  June  23  2  20  25.8 

h 


m 

Sun's  right  ascension  6     8 

Moon's  right  ascension    18    8 

Sun's  declination  23  2d 

Moon's  declination  ^3  ^3 

Sun's  equa.  hor.  parallax 


4.04 
4.04 


26.9  N. 
9.4  S. 

8.7  . 


Moon's  equa.  hor.  parallax    60  25.2 


Hourly  motion 

■ 
10.39 

Hourly  motion 

160.22 

Hourly  motion 

0     2.0  S. 

Hourly  motion 

3  Sb'S  N. 

Sun's  true  semidiameter  . 

15  44-2 

Moon's  true  semidiameter 

16  27.0 

Moon  enters  penumbra 
Moon  enters  shadow 
Total  eclipse  begins 
Middle  of  the  eclipse 
Total  eclipse  ends 
Moon  leaves  shadow 
Moon  leaves  penumbra 


TIMES  OF  THE  PHASES. 

d       h      m 
22    23    36.4 

23    o  32.9 


June 


23 
23 

23 
23 

23 


I  32.8 

2  17-9 

3  2.9 
2.7 

595 


4 
4 


Greenwich  Mean  Time. 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Contacts  of  Shadow 
with  moon's  limb. 

First 
Last 


Angles    of    positioo 
from  norik  point 

9^  to  £. 
109  to  W. 


The  moon  being  in  the  renith 
in  longitnde 

from  Greenwich 


171     8  E. 
120  53  E. 


and  in  latitude. 

23  20     S. 
23    6    S. 


Magnitude  of  the  eclipse  ss  1.488  (moon's  diameter  =  x.o). 


IV. — An  Annular  Eclipse  of  the  Sun,  18991  December  a,  invisible  at  Washin^ton« 

ELEMENTS  OF  THE  ECLIPSE. 

d     h      m        s 

Greenwich  mean  time  of  6  in  right  ascension,  December  2  13     i  49.0 


h      m       s 

Sun  and  moon's  R.  A.      16  36  20.81 

Sun's  declination               22     3  33.8  S. 

Moon's  declination            22  56  13.6  S. 

Sun's  equa.  hor.  parallax  8.9 

Moon's  equa.  hor.  parallax    58  12.3 


Hourly  motions    10.84  and  149.29 

Hourly  motion  o  21.6  S. 

Hourly  motion  i  46^9  S. 

Sun's  true  semidiameter  16  13.9 

Moon's  true  semidiameter  15  50.8 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 


December 


d 

2 

h 
10 

m 
39.8 

Longitude  from 
Greenwich. 

93  36.7  E. 

Latitude. 

30'  36.8  S. 

2 

12 

II.9 

48  12.6  E. 

55  35-3  S. 

2 

13 

1.8 

161  58.5  E. 

87  36.6  S. 

2 

13 

43.0 

75  313  W. 

59  10.8  S. 

2 

15 

15-0 

124  43.8  W. 

35     7.2  S. 

\ 
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V. — A  Partial  Eclipse  of  the  Moon,  1899,  December  16,  visible  at  Washington;  th^ 
beginning  visible  generally  throughout  the  eastern  portion  of  North  America,  Europe, 
Asia  and  Africa;  and  the  ending  generally  throughout  the  whole  of  North  America, 
South  America,  Europe  and  Africa. 


> 


ELEMENTS  OF  THE  ECLIPSE, 

d      h     m 

Greenwich  mean  time  of  <$>  in  right  ascension,  December  16  13  29 


Sun's  right  ascension 
Moon's  right  ascension 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 


h     m       t 

17  37  54  97 
5  37  54  97 

23  21  16.3  S. 
22  55  37.3  N. 

8.9 


Moon's  equa.  hor.  parallax     56  10.6 


Hourly  motion 
Hourly  motion 

Hourly  motion 

Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


t 
0.4 

• 
11.08 

139.17 

*  M 

0  59 

1  43-2 
16  15.5 
15  177 


S. 
S. 


Moon  enters  penumbra 
Moon  enters  shadow 
Middle  of  the  eclipse 
Moon  leaves  shadow 
Moon  leaves  penumbra 


TIMES  OF  THE  PHASES, 

d   h   m 


December 


16  10  32.9 

16  II  44.9 

16  13  26.0 

16  15  6.7 

16  16  18.8 


Greenwich  Mean  Time. 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


CoAtacta  of  Shadow 
with  moon'a  limb. 

First 
Last 


Angles    of   position 
from  north  point 

66*  to  E. 

59  to  W. 


The  moon  being  in  the  zenith 
in  longitude 

from  Greenwich 

I  52  E. 
46  47  W. 


■ad  in  latitada 


22   58 
22   53 


N. 
N. 


Magnitude  of  the  eclipse  =  0.996  (moon's  diameter  =  i.o). 


The  regions  within  which  the  eclipsed  of  the  sun  are  visible,  are  laid  down  on  the 
accompanying  charts;  from  which,  by  means  of  the  dotted  linesi  the  Greenwich  times 
of  beginning  and  ending  may  be  found  within  a  few  minutes. 
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BESSELIAN  ELEMENTS  OF  THE  PARTIAL  ECLIPSE 

OF  THE  SUN,  1899,  JANUARY  11. 

Greenwich 

Co-ordinates  of  Centre  of  Shadow 
on  Fundamental  Plane. 

Direction  of  AsU  of  Shadow. 

Radius  of  Penumbra  on 
Fundamental  Plane. 

Mean 
Time. 

1 

X 

y 

Log  tin  d 

Log  cot  d 

A* 

t 

h     m 

8  50 

—  1.30638 

+0.85523 

—9.56865 

+9.96797 

130  25.2 

+0.53816 

9    0 

— 1.21238 

+0.87961 

—9.56863 

+9.96797 

132  55.2 

+0.53817 

10 

I.  II 838 

0.90399 

9.56861 

9.96797 

135   25.1 

0.53817 

20 

1.02439 

0.92838 

956859 

0.96797 

137  55-1 

0.53818 

30 

0.93040 

0.95278 

9.56857 

9.96797 

140  25.1 

0.53818 

40 

0.83641 

0.97718 

9.56855 

9.96798 

142  55.1 

0.53819 

50 

0.74242 

1. 00 1 59 

9.56853 

9.96798 

145  25.0 

0.53819 

zo    0 

—0.64843 

+1.02600 

—9.56851 

+9.96798 

147  55.0 

1-0.53819 

10 

0-55443 

1.05041 

9.56849 

9.96798 

150  25-0 

0.53819 

20 

0.46044 

1.07483 

9.56847 

9.96799 

152  55.0 

0.53819 

30 

0.36645 

1.09926 

9.56845 

9.96799 

155  24.9 

0.53819 

40 

0.27246 

1. 12369 

9.56843 

9.96799 

157  54.9 

0.53819 

50 

0.17847 

1.14813 

9.56841 

9.96800 

160  24.9 

0.53819 

1 

ZI     0 

—0.08448 

+1.17257 

—9.56839 

+9.96800 

162  54.9 

+0.53819 

10 

+0.00951 

1.19701 

9.56837 

9.96800 

165  24.8 

0.53819 

20 

0.10349 

1.22146 

9.56835 

9.96801 

167  54.8 

0.53818 

30 

0.19747 

1.24592 

9.56833 

9.96801 

170  24.8 

0.53818 

40 

0.29145 

1.27038 

9.56831 

9.96801 

172  54.8 

0.53817 

50 

0.38542 

1.29485 

9.56829 

9.96802 

175  24.7 

0.53817 

1 

12      0 

+0.47939 

+1.31932 

—9.56827 

+9.96802 

177  54.7 

+0.53816 

10 

0-57335 

1.34379 

9.56825 

9.96802 

180  24.7 

0.53815 

20 

0.66731 

1.36827 

9.56823 

9.96803 

182  54.6 

0.53814 

30 

+0.76127 

+1.39275 

—9.56821 

+9.96803 

185  24.6 

+0.53813 

1 

Greenwich 
Mean 
Time. 

LogA  jp 

for 
I  Minute. 

for 
z  Minute. 

LegA/i 

for 
xMinate. 

Log  Tangent  of  Anglt 
of  Cone— 

Pmumbra. 

h      m 

■ 

9    0 

+  7.9731 

+7.3871 

+  I.1760 

+7.67709 

10    0 

79731 

7.3876 

1. 1760 

7.67709 

II     0 

7.9731 

7.3882 

1. 1760 

7.67709 

12    0 

7.9730 

7.3887 

1. 1760 

7.67709         , 

13     0 

+7.9729 

+7.3892 

+  I.I  760 

+7.67709        • 

PAETIAL  ECLIPSE 


Note.—  TAe  Aoicrs   ^  ieyzTtniTtc and  tfw 


I 


SE-^  JANUARY  11™  1899. 


0ndfft9  ^rc  express^ cL  in  Cfrecnwich  Mean  Time, 


PARTIAL  ECLIPS] 


Not  G  -  The    haurj   of  befinninf  €ind  en 


^SE  OF  JUNE  7TH  1899 


^  eniJ^y  ^^^  ^•xpr^^Aci  in  Greendi^icA  Jtifez/2.  7Y,me . 
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BESSELIAN  ELEMENTS  OF  THE  PARTIAL  ECLIPSE 

OF  THE  SUN,  1899,  JUNE 

7. 

'  1 

Greenwich 
Mean 
Tim«. 

Co-ordinatea  of  Centre  of  Shadow 
on  Fundaraental  Plane. 

Direction  of  .\xis  of  Shadow. 

Radius  of  Penumbra  on 
Fundamental  Plane.      1 

X 

y 

Lor  sin  d 

Log  cos  d 

A* 

/ 

h     m 

i6    40 

—0.98932 

+z. 20875 

+9.58878 

+9.96457 

250   Z9.Z 

+0.55780 

50 

1 

0.90232 

z. 20880 

9.58879 

9.96457 

252  49.1 

0.55782 

1 

« 

17     0 

— 0.8Z532 

+z. 20884 

+9.5888Z 

+9.96457 

255   19-I 

+0.55784 

10 

0.72832 

Z.20886 

9.58882 

9-96457 

257  49.1 

0.55786 

20 

0.64132 

Z.20887 

9-58883 

9.96457 

260  zg.i 

0.55788 

30 

0.55431 

z.20886 

9-58884 

9.96456 

262  49.0 

0.55790 

40 

0.46731 

Z.20884 

9-58885 

9-96456 

265  19.0 

0.55792 

50 

0.38030 

Z.2088I 

9.58886 

9.96456 

267  49.0 

0.55794 

:  18   0 

—0.29330 

+Z.20877 

+9.58888 

+9.96456 

270  zg.o 

+  0.55796 

10 

0.20630 

z. 20872 

9.58889 

9.96456 

272  49.0 

0.55798 

20 

0.  II 930 

z. 20865 

9.58890 

9.96456 

275  19.0 

0.55800 

30 

—0.03230 

Z.20857 

9.58891 

9.96455 

277  49-0 

0.55802 

40 

+0.05470 

z. 20848 

9.58892 

9-96455 

280  Z9.0 

0.55804 

50 

O.I  41 70 

Z.20838 

9.58893 

9.96455 

282  49.0 

0.55806 

zg      0 

+0.22869 

+Z.20827 

+9.58895 

+9.96455 

285  Z9.0 

+0.55807 

zo 

0.31569 

Z.208I5 

9.58896 

9-96455 

287  49.0 

0.55809 

20 

0.40269 

z. 20802 

9.58897 

9.96455 

290  19.0 

0.55810 

30 

0.48968 

z. 20788 

9.58898 

9.96454 

292  49.0 

0.5581  Z 

40 

0.57668 

Z.20773 

9.58899 

9-96454 

295  19.0 

O.558Z2 

SO 

0.66367 

1-20757 

9.58900 

9.96454 

297  49.0 

O.558Z3 

20      0 

+0.75067 

+1.20739 

+9.58902 

+9.96454 

300  19.0 

+  0.55814 

zo 

0.83766 

1.20720 

9.58903 

9.96454 

302  48.9 

0.55815 

20 

0.92465 

z. 20700 

9.58904 

9.96454 

305  18.9 

0.55816 

30 

+  Z.OI164 

+Z.20679 

9.58905 

+9.96453 

307  48.9 

+O.558Z7 

1     Greenwich 

Log  A  X 

LogA^ 

LogA/i 

L.og  Tangent  of  Angle 
of  Cone^ 

'          Mean 
Time. 

for 
z  Minute. 

for 
X  Minute. 

for 
z  Minute. 

Penumbra. 

h     m 

16      0 

+7-9395 

- 

-4.9685 

+  Z.Z761 

+  7.66338 

17      0 

7-9395 

- 

-4.3490 

Z.1761 

7.66338 

18      0 

7-9395 

— 4.6812 

Z.1761 

7.66338 

19      0 

7.9395 

5.0638 

Z.1761 

7.66338 

20      0 

7-9395 

5-2537 

Z.1761 

7.66337 

;        21      0 

1 

+7-9394 

—5-3909 

+  Z.1761 

+  7.66337 
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BESSELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE 

OF  THE  SUN,  1899,  DECEMBER  2. 

Coordinates  of  Centre  of  Shadow 

rMrAnf^'^.*   ««'   A«*a   r%9  C1«bi4m^ 

« 

Radius  of  Penumbra  and  Shadow 

Greenwich 
Mean 
Time. 

on  Fundamental  Plane. 

A./UObr 

u«/u  VIM.  <^A«a  w*   k^mj 

•^«<^.v. 

on  Fundamental  Plane. 

X 

y 

Log  sin  </ 

Log  COS  </ 

A* 

/ 

/' 

h       m 

lo  30 

—  1.38903 

—0.84502 

-9.57436 

+9.96704 

• 
160     4.0 

+0.55277 

1 
+0.00682 

40 

1.29756 

0.84919 

9.57438 

9.96704 

162   33.9 

0.55276 

0.00681 

50 

1.20608 

0.85335 

9-57440 

9.96703 

165     3.9 

0.55275 

0.00680 

II      0 

—  I.II460 

—0.85750 

-9.57442 

+9.96703 

167   33.9 

+0.55274 

+0.00679 

10 

1.023 1 2 

0.86163 

9-57443 

9.96703 

170     3.9 

0.55272 

0.00678 

20 

0.93163 

0.86575 

9.57445 

9.96702 

172   33.8 

0.55271 

0.00677 

30 

0.84014 

0.86986 

9.57447 

9.96702 

175      3.8 

0.55269 

0.00676 

40 

0.74865 

0.87397 

9-57449 

9.96702 

177  33-8 

0.55268 

0.00674 

50 

0.65716 

0.87807 

9-57451 

9.96701 

180     3.8 

0.55266 

0.00673 

la    0 

—0.56566 

—0.88216 

-9.57453 

+9.96701 

182  33.7 

+0.55265 

+0.00671 

10 

0.47416 

0.88623 

9-57454 

9.96701 

185     3-7 

0.55263 

0.00670 

20 

0.38266 

0.89029 

9-57456 

9.96700 

187  33.7 

0.55262 

0.00668 

30 

O.29115 

0.89434 

9.57458 

9.96700 

190     3.7 

0.55260 

0.00666 

40 

0.19964 

0.89838 

9.57460 

9.96700 

192  33.6 

0.55258 

0.00664 

so 

O.I0813 

0.90240 

9.57462 

9.96699 

195     3-6 

0.55256 

0.00662 

13    0 

—0.01662 

—0.90641 

-9-57464 

+9.96699 

197  33.6 

+0.55254 

+0.00660   . 

ID 

+0.07490 

0.91041 

9-57465 

9.96699 

200    3.6 

0.55252 

0.00658 

20 

0.16642 

0.91440 

9.57467 

9.96698 

202  33.5 

0.55250 

0.00656 

30 

0.25794 

0.91838 

9.57469 

9.96698 

205     3.5 

0.55248 

0.00654 

40 

0.34946 

0.92235 

9.57471 

9.96698 

207  33.5 

0.55246 

0.00652 

50 

0.44098 

0.92630 

9-57473 

9.96697 

210    3.4 

0.55244 

0.00649 

14      0 

+0.53250 

—0.93024 

-9-57475 

+9.96697 

212  33.4 

+0.55241 

+0.00647 

ID 

0.62402 

0.93417 

9.57476 

9.96697 

215     3-4 

0.55239 

0*00645 

20 

0.71554 

0.93809 

9.57478 

9.96696 

217  33.4 

0.55236 

0.00642 

30 

0.80706 

0.94200 

9.57480 

9.96696 

220     3.3 

0.55234 

0.00640 

40 

0.89858 

0.94590 

9.57482 

9.96696 

222  33.3 

0.55231 

0.00637 

50 

0.9901 1 

0.94979 

9.57484 

9.96695 

225     3.3 

0.55229 

0.00635 

15      0 

+  I.08164 

-0.95367 

-9.57486 

+9.96695 

227  33.3 

+0.55226 

+0.00632 

10 

I.I7317 

0.95754 

9.57487 

0.96695 

230     3.2 

0.55223 

0.00629 

20 

+  1.26470 

—0.96140 

-9-57489 

+9.96694 

232  33.2 

+0.55220 

+0.00626 

Greenwich 

Lor  A  jr 

Log 

t,y 

Log  A /I 

Log  Tangent!  of  Angles  of 

Mean 

for 

fc 

)r 

for 

WWHCB"^ 

I      Time. 

1 

z  Minute. 

xMi 

ante. 

X  Minute. 

Penumbra. 

Shadow. 

h       m 
10      0 

+7.9612 

-6.1 

6238 

+  I.1760 

+7.67628 

+7.6741 1 

II      0 

7.9613 

6.1 

5173 

1. 1760 

7.67628 

7.6741 1 

'     12      0 

1 

7.9614 

6.1 

5103 

1. 1 760 

7.67628 

7.67412   ' 

13  0 

7.9615 

6.1 

5029 

1. 1760 

7.67629 

7.67412 

14  0 

7.9615 

6. 

5953 

1. 1 760 

7.67629 

7.67412 

'  15  0 

1 

+  7.9615 

-6. 

5877 

+ 1. 1 760 

+  7.67629 

+  7.67412 
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PHASES  OF  THE  MOON. 


New  Moon. 


First  Quarter. 


d      h      m 

II  5   41-3 

9  i6  23.4 

II  2  44.5 

9  13  12-5 

9  o  30.4 

7  13  12.1 

July              7  3  23.1 

August          5  18  39.6 

September   4  10  24.7 

October        4  2     5.7 

November    2  17  18.3 

December     2  7  39.4 


January 

February 

March 

April 

May 

June 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


d 

17 
16 

18 

17 
17 

^5 

15 
13 

12 
II 

9 
9 


h 

23 

15 
10 

5 
o 

16 

6 

18 

4 
13 

20 

3 


in 
27.9 

43-7 

155 

34-7 

4-5 
38.2 

50.6 

45.8 
40.9 

1-3 
26.6 

54-3 


Full  Moon. 


d 

January  26 

February  24 

March  26 

April  25 

May  24 

June  22 

July  22 

August  20 

September  18 

October  18 

November  16 

December  16 


h 

2 
21 

13 
2 

12 

21 

4 

II 

19 

4 

17 
8 


m 
25.8 

7-5 
10.2 

135 
40.6 

11.8 

33.1 

36.7 
23.0 

56.4 

10.3 

22.8 


Last  Quarter. 


January 

February 

March 

April 

May 

May 

June 

July 

August 

September 

October 

November 

December 


d 

4 

3 

4 
2 

2 
31 
29 


h 
10 

O 
10 
18 

O 

5 

II 
28  19 
27  6 
25  21 
25  16 

24  13 
24  10 


m 


13-2 
16.I 

58.3 

47.4 
38.4 

46.3 
36.6 

34-1 
48.6 

54-3 
31.8 

26.3 

49.0 


APOGEE.  PERIGEE.  AND  GREATEST  LIBRATION. 


Perigee. 


January 

February 

March 

April 

May  I 

May  27 

June  24 

July  22 

August  20 

September  17 

October  15 

November  11 

December  6 


d      h 
II      8.5 

8  21.2 

9  4-7 
5  20.0 

3.9 
13.9 

1 1.6 


t8.6 

4-5 

13.7 
17.0 

19.1 

13.1 


Apogee. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

September 

October 

November 

December 


d 

25 
21 

21 

17 

15 
12 

9 

6 

2 

29 

27 

24 
22 


h 
I.I 

8.7 

1-5 
21.0 

16.2 

9.8 

23.2 

52 

8.4 

19.0 
12.3 

8.7 

5.7 


Greatest  Libration. 


d 

January  5 
February  2 
March  2 


March 
April 
May 
June 


28 
24 

21 
18 


July  16 

August  14 
September  1 1 
October  8 
November  3 
November  30 
December  28 


h     m 

8  39  E. 

14  12  E. 

6  52  E. 

58  E. 

48  E. 

25  E. 

48  E. 

38  E. 

41  E. 

27  E. 

4  E. 

13  28  E. 

II  46  E. 

6  36  E. 


17 
6 

17 
15 

19 
o 

I 
9 


January  17 

February  14 

March  14 

April  1 1 

May  8 

June  4 

July  I 

July  29 

August  26 
September23 
October  21 
November  18 
December  14 


h     m 

9  52  W. 

17  53  W. 
22  53  W. 

18  57  w. 

22    25  W. 

5  43  W. 
4  31  W. 

o  44  W. 

441  w. 

9  52  W. 
II  32  W. 

3  15  W. 
20  38  W. 


FORMULiE  FOR  THE  LIBRATION  OF  THE  MOON. 

Put  /,  the  inclination  of  the  moon's  eqaator  to  the  ecliptic  ( =1°  28^.8  ), 

^.  the  mean  longitude  of  the  moon's  ascending  node,  (see  page  278),  or  the  mean  longitude 

of  the  descending  node  of  the  moon's  equator, 
C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar   meridian  with   the  circle  of 
declination,  counted  from  north  to  east  on  the  apparent  disk, 
A,  p,  a',  6'  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the   moon,  corrected 
for  parallax, 
V,  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  descend- 
ing node,  ft, 
<• /^>Q'.  ([•  the  quantities  defined  on  page  276,  where  their  values  for  the  year  are  given. 

The  moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  any  time,  by  means  of  the 
following  formulae,  in  connection  with  the  tables  given  on  pages  276  and  277:— 

A  A  =  —  o'.57  sin  2  (Q  —  X) 
a  =  sin  /  cos  (  ft  —  A ) 
tan^  =  tan/8in(ft— A) 

The  libration  in  latitude 
The  libration  in  longitude 


See  tabu,  page  277. 


l^= 


y-.                •  cos  ( >i'  -J-  A  —  ft  )                .     .  COS  {a*  —  Cl*\ 
sm  C  =:  sm  I  - — ^- —    ^- ^^  =  -«-  sm  I         ^ 66j 


COS  rf' 


cos  b 


27 
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STARS  OCCULTED  BY  THE  MOON. 


MEAN  PLACES  FOR  1899.0.     (January 

o*.o— o*.i40,  Washington.] 

1 

Name  of  SUr.                           *SSS!' 

Right  Ascension, 

Anonal 
Proper  Motion 

Declination. 

Annual 
Proper  Motion. 

36  Piscium 

6.3 

h      m        8 
0    II    22.626 

s 
—0.0025 

+  7  40  45-78 

m 
— 0.009 

38  Piscium 

6.9 

0    12    12.242 

+0.0032 

8  18  47.17 

+0.094 

d  Piscium 

5-3 

0    15    23.997 

-0.0001 

7  37  45.41 

+0.01  z 

45  Piscium 

6.9 

0    20    29.439 

40.0015 

7     7  58.09 

—0,053    ' 

58  Piscium 

5-0 

0   41    45.250 

4o.oot5 

II  25  23.89 

— 0.0Z5    , 

1 

75  Piscium 

6.0 

I       I    14.800 

+0.0014 

+12  24  52.78 

+0.03  Z     1 

loi  Piscium 

6.3 

I    30    22.314 

-0.0005 

14    8  42.30 

-0.0Z5    ' 

!  103  Piscium 

6.8 

I  33  48.531 

—0.0014 

16    6  46.84 

-0.026 

1 

j  104  Piscium 

7-5 

I  33  50  740 

+0.0066 

13  46  22.60 

—0.036 

105  Piscium 

6.3 

I  34  13-763 

+0.0040 

15  53  36.47 

-O.OZZ 

,       3  Arietis  . 

6.0 

I  41     6.144 

+0.0014 

+16  54  23.58 

-O.OZ4 

4  Arietis  . 

57 

I  42  42.118 

+0.0024 

16  27  10.33 

-0.02  z 

c  Arietis  . 

57 

I  51  49.890 

+0.0020 

17  19  27.47 

-0.032 

B.  A.  C.  686  . 

7.2 

2     8  15.432 

+0.001  z 

19     8  28.75 

0.000 

1       e  Arietis  . 

57 

2  12  30.358 

—0.0012 

19  26     1.91 

-0.008 

23  Arietis  . 

7-5 

2  13  31.713 

-0.0018 

+19  13  31.97 

-O.ZZ6 

26  Arietis  . 

6.0 

2  24  58.446 

+0.0047 

19  24  25.16 

-0.032 

27  Arietis  . 

6.3 

2  25  18.212 

+0.0026 

17  15  25.50 

—0.096 

BAG.  782   , 

7.0 

2  27  57.550 

+0.0050 

18  26    4.79 

+0.008 

/£  Arietis  . 

6.0 

2  36  40.210 

+0.0018 

19  34  51.63 

-0.055 

47  Arietis  . 

6.0 

2  52  18.255 

+0.0152 

+20  15  49.40 

—a  029 

B.  A.  C.  920  , 

7.0 

2  53     5-57 

+0.0026 

21  12  57.6 

0.000 

d  Arietis  . 

4.0 

3     5  51.115 

+0.0099 

19  20  41.32 

—0.003 

!       C  Arietis  . 

4.8 

3     9     5.676 

—0.0022 

20  40  12.45 

—0.084 

T,  Arietis  . 

5.0 

3  15  23.716 

+0.0028 

20  46  5842 

-0.044 

T2  Arietis  . 

5-3 

3  16  56.406 

-0.0036 

+20  22  50.82 

-0.0Z7 

65  Arietis  . 

6.0 

3  18  36.624 

—0.0002 

20  26  42.25 

-aoo6 

B.  A.  C.  1055 

6.8 

3  18  42.263 

+0.0048 

21  41     3.5 

0.000 

66  Arietis  . 

6.0 

3  22  32.217 

-0.0002 

22  27  20.98 

— 0.Z24 

9  Taiiri 

7.0 

3  31     1-588 

-0.001 1 

22  52  35.92 

-0.053 

B.  A.  C.  U43 

6.0 

3  38  35-448 

—0.0018 

+20  36  36.12 

-0.00Z 

g  Pleiadum 

6.3 

3  38  47.882 

+0.0009 

23  58  17.87 

-0.059 

17  Tauri     . 

4-3 

3  38  52.570 

+0.0008 

23  47  44-33 

-0.059 

19  Tauri     . 

50 

3  39  11.650 

+0.0009 

24    9    0.77 

-0.059 

20  Tauri    . 

50 

3  39  48.888 

+0.0009 

24    3     7-23 

-0.059 

21  Tauri     . 

7.0 

3  39  53.357 

+0.0009 

+24  14  20.27 

-0.059 

22  Tauri     . 

7.0 

3  40     1.894 

+0.0009 

24  12  44.48 

-0.059 

23  Tauri 

47 

3  40  19.785 

+0.0009 

23  38     1.03 

-0.059 

B.  A.  C.  1 170 

63 

3  42  21.969 

+0.0000 

23    6  39.05 

-0.048 

26  Tauri 

7.0 

3  42  56.779 

+0.0009 

23  32  50.69 

-0.059 

27  Tauri     , 

4.0 

3  43     9.282 

+0.0009 

+23  44  40.26 

-0.059 

28  Tauri     . 

6.2 

3  43  10-544 

+0.0009 

23  49  40.41 

-0.059 

B.  A.  C.  1189 

6.0 

3  43  58.6 

0.0000 

21  56  16.9 

0.000 

32  Tauri     . 

6.0 

3  50  53.863 

+0.0030 

22  II  13.50 

-O.ZZZ 

33  Tauri     . 

6.3 

3  51     4596 

+0.0044 

22  52  55.68 

-0.020 

B.  A.  C.  1238 

6.3 

3  54  56.802 

-0.0003 

+22  55     1.23 

-0.025 

36  Tauri 

6.0 

3  58  19-183 

0.0000 

23  49  39.87 

-0.024 

A»  Tauri     . 

6.3 

3  59  21.458 

+0.0126 

21  44  11.46 

-O.Z28 

56  Tauri 

6.0 

4  13  37.847 

+0.0016 

21  31  45-55 

-0.052 

B.  A.  C.  1347 

7-3 

4  17  24.001 

+0.0053 

24  10  15.0 

•   •    .   . 

62  Tauri     . 

6.0 

4  17  54-366 

+0.00  zo 

+24     3  55.84 

-0.028 

yi  Tauri    . 

47 

4  19  20.873 

+0.0064 

22     3  45.87 

-0.052 

/  Tauri    . 

6.3 

4  19  24.022 

+0.0087 

21  58     8.02 

-0.056 

0*  Tauri    . 

4-7 

4  20  15.908 

+O.OZ09 

+22  35     4.23 

-0.045 

STARS  OCCULTED  BY  THE  MOON. 
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1 

MEAN  PLACES  FOR  i 

899.0.     (January  o*.o— -o*.i 

40,  Washington. 

) 

Name  of  Star. 

Manii- 
tude. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

h     m        • 

8 

•              «                  M 

m 

w^Tauri     .         .         .         • 

6.0 

4  21  14.973 

—0.0003 

+22   46      7.03 

-0.0X6 

95  Tauri     . 

\        < 

6.3 

4  37     6.827 

+0.0007 

23  53  50.73 

-0.026 

B.  A.  C.  1463 

6.3 

4  39  36.518 

-  0.0004 

23    26   33.3 

•  •  •  • 

99  Tauri    • 

6.0 

4  51  40.899 

—0.0005 

23  47  26.26 

—0.026 

k  Tauri    . 

6.0 

4  51  58.541 

+0.0027 

24  53  39.22 

-0.062 

103  Tauri     . 

6.0 

5     I  57-292 

-0.0006 

+24    7  53.79 

— O.OXX 

n  Tauri     . 

5-7 

5  13  12.497 

+0.0016 

21  59  31.29 

-0.083 

118  Tauri     , 

5-7 

5  23     3-547 

+0.001 1 

25     4    7.18 

-0.030 

121   Tauri     . 

6.0 

5  29  17.004 

+0.0002 

23  58  19.93 

-0.031 

125  Tauri     . 

6.0 

5  33  28.568 

+0.0004 

25  50  25.53 

-0.031 

B.  A.  C.  1801 

6.0 

5  37  "-5 

+23     9  25.5 

•   •   •  • 

132  Tauri    . 

5-3 

5  42  49.025 

-0.0006 

24  32     1. 10 

— 0.02X 

140  Tauri    . 

7.0 

5  54  20.782 

-0.0010 

22  53  38.60 

-0.006 

141  Tauri 

67 

5  Sb  35.615 

-0.0020 

22  23  52.23 

-0.026 

I  Geminorum  , 

50 

5  57  58.851 

-0.0000 

23  16    7.75 

—0.102 

2  Geminorum  , 

7.2 

5  59  39.253 

+0.0004 

+23  38  51.74 

—0.015 

3  Geminorum  . 

63 

6    3  35.926 

—0.000 1 

23    7  46.94 

—0.014 

4  Geminorum  . 

7  + 

6    4  22.404 

-0.0005 

23    0  50.58 

—0.064 

5  Geminorum  , 

6.7 

6    5  20.645 

-0.0004 

24  26  31.85 

—0.064 

6  Geminorum  , 

6.7 

6    6  11.732 

—0.0004 

22  55  53.39 

0.000 

8  Geminorum  . 

6.5 

6  10    8.815 

—0.0021 

+24    0    7.96 

-0.039 

9  Geminorum  , 

6-3 

6  10  49.000 

—0.0007 

23  46  29.05 

— O.OII 

10  Geminorum 

7.0 

6  12  45.080 

-0.0018 

23  38  25.44 

—0.063 

II  Geminorum 

7-3 

6  13  10.494 

+0.0009 

23  30  3365 

+0.006 

12  Geminorum 

7-5 

6  13  14.4 

23  18  56.8 

•  •  •  • 

14  Geminorum 

7.3 

6  19  39.017 

—0.0019 

+21  42     2.66 

-0.027 

d  Geminorum 

6.0 

6  45  29.914 

—0.0007 

21  52  48.25 

-0.049 

44  Geminorum 

6.0 

6  59  13.624 

—0.0004 

22  47  19.14 

-0.016 

56  Geminorum  , 

5-7 

7  15  59.319 

—0.0048 

20  38     3.46 

-0.02  X 

61  Geminorum 

6.0 

7  20  59.176 

-0.0013 

20  27  32.98 

-0.025 

63  Geminorum 

5-7 

7  21  44.733 

-0.0038 

+21  39    6.17 

-0.120 

/  Geminorum 

6.0 

7  33  38.607 

-O.OOII 

17  54  16.53 

+0.006 

79  Geminorum 

6.3 

7  39  13.493 

—0.0040 

20  33  31.98 

+0.010 

g  Geminorum 

5-3 

7  40  16.638 

-0.0055 

18  45  23.24 

-0.058 

85  Geminorum 

6.0 

7  49  46.260 

-0.0021 

20    9    2.81 

-0.034 

B.  ^.  C.  2658 

7.2 

7  54  51-877 

0.0000 

+18  31  21.08 

+0.003 

3  Cancri  . 

6.0 

7  55     0.090 

-0.0014 

17  35     7.00 

-0.023 

5  Cancri  . 

6.3 

7  55  45.007 

+0.0010 

16  44    0.95 

-0.016 

d^  Cancri  . 

6.0 

8  17  34.874 

-0.0048 

18  39  23.48 

-0.253 

B.  A.  C.  2810 

7.0 

8  19     0.509 

—0.0006 

17  30  42.82 

-O.X22 

(P  Cancri  . 

6.0 

8  20    6.883 

-0.0140 

+17  22  44.85 

-O.X47 

29  Cancri  .         , 

6.0 

8  22  59.188 

—0.0021 

14  32  42.26 

-0.025 

54  Cancri  . 

6.3 

8  45  23.965 

—0.0090 

15  43  29.84 

+0.061 

0^  Cancri  . 

5-7 

8  51  37.035 

+0.0042 

15  42  36.49 

+0.018 

a*  Cancri  . 

4.0 

8  52  57.846 

+0.0019 

12  14  55.07 

-0.041 

,      iit  Leonis  . 

5-9 

9  23     2.972 

+0.0035 

+  9  29  47.85 

-0.006 

^  Leonis  .         , 

5-3 

9  26  30.132 

—0.0073 

II  44  49.47 

-0.082 

h  Leonis  .         , 

5-7 

9  26  32.844 

+0.0006 

10    9  40.18 

-0.012 

10  Sextantis 

6.0 

9  51     4-743 

-0.0070 

9  24  41.66 

+0.010 

II  Sextantis 

6.0 

9  52  46.612 

+0.0003 

8  47  45.87 

-0.032 

14  Sextantis       , 

6.6 

10     I  30.542 

-0.0036 

+•6    6  14.67 

-0.005 

16  Sextantis 

6.g 

10     3  57.410 

+0.0006 

6  39  57.13 

-0.0x3 

19  Sextantis 

6.2 

10     7  33.030 

-0.0050 

•5    6  49.61 

-0.001 

43  Leonis  . 

1 

6.5 

10  17  43-396 

-0.0020 

+  73  18.73 

-0.1XX 
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STAE8  OCCULTED  BY  THE  MOON. 


MEAN  PLACES  FOR  i 

899.0.     (January  o*.o— o*.i 

40,  Washington. 

) 

Name  of  Star. 

Macni- 
taae. 

Right  Aicentioa 

Annual 
Proper  Motion. 

Declination. 

Annnal        i 
Proper  Motion. 

34  Sextantis 

6.7 

h      m       s 

10  37  24.554 

s 
—0.0069 

+  4*    6  38!'35 

M 
+0.016 

36  Sextantis 

6.6 

10  39  57-219 

-0.0041 

3     I     9.10 

—0.0X6         ' 

55  Leonis  .         .         •         • 

6.2 

10  50  30.643 

40.0065 

I  16  30.89 

-0.014 

57  Leonis  .         ,         ,         • 

6.9 

10  50  59.784 

•fo.ooxx 

0  58  17.64 

—0.022 

/*  Leonis  .... 

5-4 

10  58  26.333 

—0.0059 

+  0  32  34.17 

-0.013 

/*  Leonis  .... 

6.9 

II     4    4.374 

-0.0013 

-  0  47    9.06 

-0.003 

/*  Leonis  .... 

5-7 

II     8  35.409 

—0.0026 

+  0  28  47.48 

—0.012 

e  Leonis  .... 

5-3 

II  25     9.241 

+0.0009 

-  2  26  46.47 

—0.013 

B.  A.  C.  4006 

6.1 

"  45  52.575 

+0.0029 

4  46  19.02 

—0.022 

14  Virginis         .         . 

6.9 

12  14    8.346 

+0.0022 

8  21  12.66 

-0.043 

q  Virginis          .         , 

5-7 

12  28  33.879 

—0.0070 

-  8  53  42.69 

-0.014 

1  Virginis         .         . 

5-7 

13  21  22.934 

-0.0099 

12  10  56.83 

—0.041 

75  Virginis          .         . 

6.0 

13  27  27.891 

-0.0029 

14  50  36.94 

-0.012 

83  Virginis 

6.0 

13  39     2.825 

+0.0006 

15  40  17.48 

-0.031           ' 

85  Virginis 

6.5 

13  40    8.616 

—0.0051 

15  15  36.39 

-0.043 

B.  A.  C.  4700 

5-6 

H    5  19.541 

+0.0028 

-15  49  29.59 

-0.009 

B.  A.  C.  4722 

5-8 

14    9  50.092 

—0.0027 

17  43  46.65 

-0.015 

B  A.  C.  4923         . 

7-3 

H  51  33.6 

+0.0691 

20  57  28.97 

—1.646 

£^  Librae    .... 

5-0 

15     6  27.733 

—0.0041 

19  24  34.44 

-0.050 

c*  Librae    .... 

6.5 

15     7  33-893 

-0.0043 

19  16     1.24 

-0.034 

42  Librae    .... 

5-7 

15  34  18.549 

-0.0022 

-23  29  23.46 

-0.033 

B.  A.  C.  5253 

5-8 

15  47  51.814 

—0.0023 

24  13  55.46 

—0.030 

B.  A.  C.  5254 

5-8 

15  47  55-069 

-0.0031 

23  40  37.25 

-0.017 

19  Scorpii .... 

5-1 

16  14  33.403 

—0.0023 

23  SI  35-43 

—0.064 

c  Scorpii  .... 

3-4 

16  15     2.837 

—0.0022 

25  21     1.46 

-0.026 

p  Ophicuhi  (south  star)  . 

50 

16  19  31.634 

—0.0017 

-23  12  52.40 

—0.042 

22  Scorpii .... 

5-5 

16  24    4.206 

-0.001 1 

24  53  35.08 

-0.038 

15  Ophiuchi 

7-3 

16  39     3.918 

—0.0048 

22  59  44.46 

-0.005 

25  Scorpii .... 

7.0 

16  40  40.314 

—0.0004 

25  20  39.84 

-0.004 

18  Ophiuchi 

6.7 

16  43  35.468 

—0.0027 

24  27  49.37 

-0.044 

22  Ophiuchi 

6.7 

16  48  44.556 

-0.0010 

-23  20  48.13 

-0.052 

24  Ophiuchi 

5-9 

16  50  42.489 

—0.0001 

22  59  22.87 

-0.006 

B.  A.  C.  5709 

6.3 

16  53  46.680 

+0.0007 

24  56  18.02 

+O.OH 

26  Ophiuchi       .         . 

6.1 

16  53  58.178 

+0.0015 

24  50    6.32 

-0.007 

31  Ophiuchi 

6.7 

16  58  30.714 

+0.0001 

25  30     2.92 

-0.008 

B.  A.  C.  5815 

7-3 

17  10  14.461 

-0.0080 

-25  II  25.50 

.       •  •  .  • 

39  Ophiuchi  (south  star)   . 

5-5 

17  II  51.001 

-o*oo6o 

24  10  37.83 

-0.035 

B.A.  C.5831 

6.9 

17  II  56.978 

+0.0073 

23  SI  42.23 

-0.X04 

B.  A.  C.  5846 

6.8 

17  15  29.776 

-0.0053 

24  48  14.60 

-0.040 

B.  A.  C.  5868 

7.0 

17  18  55.812 

+0.0008 

24     9    4.63 

-0.007 

^Ophiuchi       .         . 

5.2 

17  25  15,149 

-0.00  IX 

-23  53     4.52 

-0.036 

52  Ophiuchi       .         . 

6.5 

17  29  13.876 

-0.0022 

21  58  33.98 

-0.050 

63  Ophiuchi       .         . 

6.6 

17  48  41.124 

-0.0004 

24  52     0.23 

+0.002 

B.A.C.6066. 

7-3 

17  50  57.142 

-0.0001 

23  55  29.37 

-0.022 

4  Sagittarii       .         . 

5-4 

17  53  37.586 

—0.0006 

23  48  24.85 

-0.066 

5  Sagittarii 

7.0 

17  54    0.095 

+0.0031 

-24  16  33.45 

-0.035 

7  Sagittarii       .         . 

5-9 

17  56  39.719 

-0.00x8 

24  16  52.71 

-0.013 

Piazzi  I7*»  330 

5-3 

17  57  29.6 

23    8  25.4 

.... 

9  Sagittarii 

6.0 

17  57  40.800 

-0.0020 

24  21  46.51 

-0.026 

Piazzi  17^  334 

5-3 

17  57  48.480 

-0.0023 

22  50  22.53 

0.000    { 

B.A.  C.6161. 

5.7 

18     5  33.534 

+0.0003 

-23  43  20.54 

-0.070 

14  Sagittarii 

6.0 

18    8  11.621 

-0.0038 

21  44  23.93 

-0.034 

BAG.  6304 

7.0 

18  27     3.890 

-0.00x4 

24  10  59.72 

-coax 

24  Sagittarii 

5-9 

18  27  43.283 

-O.OOS2 

-24    6  26.25 

-«.oo9 

1 
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MEAN  PLACES  FOR  i 

^990.     (January 

'  o*.o— o*.i 

40,  Washington. 

'    -\ 

Name  of  Star. 

Maeni- 
tude. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

h      m       s 

s 

•              <                M 

M 

25  Sagittarii 

6.3 

18   28   22.340 

+0.0049 

-24    17   56.26 

+0.009 

B  A.  C.  6336 

6.2 

18  31   5^-57^ 

—0.0029 

21    28    53.83 

-0.107 

B.  A.  C.  6343 

6.3 

18    32    22.128 

-0.0014 

23  35  28.12 

-0.033 

B.  A.  C.  6347 

6.0 

18    32    52.043 

-0.0063 

21     8     7.58 

—0.156 

26  Sagittarii       .         , 

6.6 

18    35   41.990 

+0.0012 

23  55  38.89 

-0.030 

28  Sagittarii       .         , 

5-6 

18   40    15.II7 

+0.0006 

-22  29  53.74 

—a  022 

B.  A.  C.  6386 

7-3 

18   41    52.830 

—0.0008 

20  23     3.14 

-0.034 

29  Sagittarii       .         , 

5-5 

18   43   40.515 

—0.0008 

20  26  22.67 

+0.014 

30  Sagittarii       ,         , 

6.6 

18   44   46.160 

—0.0050 

22  16  40.57 

—0.038 

31  Sagittarii       • 

7.0 

18   46      4.322 

—0.0003 

22     2  23.87 

-0.044 

33  Sagittarii 

6.0 

18  47  57932 

-0.0005 

-21  28  59.59 

-0.006 

V*  Sagittarii       .         < 

50 

18  48     4.242 

—0.0019 

22  52     9.19 

-0.031 

V*  Sagittarii       .         , 

51 

18  49     0.787 

+0.0062 

22  47  50-58 

-0.025 

B.  A.  C.  6448 

6.4 

18  49  53787 

-0.0003 

23  18     7.87 

-0.018 

^*  Sagittarii 

5-7 

18  51  20.341 

—0.0020 

20  47  18.97 

-0.029 

{*  Sagittarii 

35 

18  51  42.296 

+0.0019 

-21  14  21.65 

-0.022 

0  Sagittarii       •        , 

3.8 

18  58  37.856 

+0.0041 

21    53    22.17 

-0.073 

ff  Sagittarii       •         , 

31 

19     3  45-468 

—0.0014 

21    II       3.14 

—0.044 

B.  A.  C.  6607 

5-9 

19  14  35.080 

—0.0009 

22  35  27.00 

-0.020 

50  Sagittarii       .         , 

5-9 

19  20  17.707 

+0.0004 

21    58    3596 

—0.009 

B.  A.  C.  6658 

7-3 

19  22  12.7 

-18    33    47.11 

+0.025 

B.  A.  C.  6707 

6.4 

19  30  32.901 

+0.0016 

19      4    32.13 

-0.003 

B.  A.  C.  6710 

5-8 

19  31   11.843 

+0.0022 

18    27    21.79 

—0.056 

/  Sagittarii 

5-2 

19  40  28.240 

—0.0106 

20      0    14.36 

-0.096 

57  Sagittarii 

6.1 

19  46  19.947 

+0.0004 

19    18      5.68 

-0.066 

B.  A.  C.  699a 

6.7 

20  15     6.092 

+0.0012 

-15     6  12.19 

-0.004 

fi  Capricorni     .         , 

3-3 

20  15  20.232 

+0.0019 

15     6     1.46 

—0.003 

p  Capricorni     . 

5-3 

20  23     6.040 

-0.0013 

18    8  51.24 

-0.020 

B.  A.  C.  7087 

6.3 

20  28  33.984 

-0.0002 

14    4    5-35 

+0.052 

Ti  Capricorni     .         , 

7.0 

20  31  41.514 

+0.0052 

15  29  49.89 

-0.040 

T2  Capricorni    •        , 

5-6 

20  33  37556 

+0.0001 

-15  18  33.01 

-0.029 

8  Aquarii          •        , 

6.8 

20  54  21.830 

-0.0030 

13  26  41.14 

-0.012 

9  Aquarii          . 

6.8 

20  55  34-375 

-0.0017 

13  55  31-01 

-0.013 

V  Aquarii          ,         , 

4-7 

21     4    5.580 

+0.0055 

II  46  50.39 

-0.016 

18  Aquarii          .         , 

5-7 

21  18  40.467 

+0.0061 

13  18  42.26 

-0.008 

19  Aquarii          .         , 

5.8 

21   19  47-354 

-0.0008 

-10  10  42.70 

-0.170 

B.  A.  C.  756a 

5-5 

21  39  32.168 

+0.0047 

9  30     3.45 

0.000 

c^  Capricorni     . 

5-5 

21  39  37-141 

-0.0005 

9  32  46.96 

—0.005 

^  Capricorni     .         , 

6.4 

21  40  52.943 

-0.0008 

9  44  32.17 

-0.007 

30  Aquarii          .         , 

5.8 

21  57  57-688 

+0.0015 

7    0  38.09 

+0.001 

B.  A.  C.  7704 

7-3 

22     2  23.994 

-0.0022 

~  6  19  20.2 

.  •  . . 

36  Aquarii           .         , 

6.3 

22     4    6.414 

+0.002  z 

8  40  56.22 

•fo.045 

B.  A.  C.  7717 

6.9 

22     4  10.152 

+0.0073 

8     I  23.0 

.... 

B.  A.  C.  7744 

6.7 

22     7  28.343 

—0.0038 

5  13     7-09 

-0.026 

B  A.  C.  7752 

6.7 

22     8  36.290 

+0.0072 

4  57    7-0 

.... 

44  Aquarii          .        « 

6.4 

22  II  50.106 

—0.0014 

-  5  53  29.12 

+0.031 

51  Aquarii           .         , 

5-8 

22  18  51.246 

+0.0012 

5  20  53.83 

-0.002 

K  Aquarii           .         , 

5-2 

22  32  31.608 

-0.0051 

4  44  56.52 

—0.122 

Lalande  44337      , 

6.3 

22  35  340 

4    4  42.0 

.... 

3  Piscium 

6.4 

22  55  26.907 

—0.0031 

-  0  21  22.11 

-1-0. 02  z 

W*  22'*  1220,         , 

6.6 

23     0     7.6 

+  0  45  47.2 

.... 

«  Piscium         ,         , 

47 

23  21  45.268 

+0.0046 

0  42     8.69 

— o.zzz 

9  Piscium         ,        , 

6.6 

23  22     4.410 

+0.0032 

0  34     2.46 

-0.05  z 

16  Piscium 

5.8 

23  31  14-037 

-0.0080 

I  32  30.09 

-H>.056 

19  Piscium 

4-9 

23  41   13.806 

-0.0039 

+  2  55  34-97 

-0.032    ( 
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STAES  OCCULTED  BY  THE  MOON. 


MEAN  PLACES  FOR  1899.0.     (January  o*.o—o*.i 

40,  Washington. 

) 

Name  of  Star. 

Masni- 
tuae. 

Right  Atcenaion. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

34  Sextantis 

6.7 

h      m       8 

10  37  24.554 

s 
-0.0069 

+  4*    6  38.''35 

M 
+0.016 

36  Sextantis       .        • 

6.6 

10  39  57-219 

-O.004Z 

3     1     9- 10 

— o.oi6 

55  Leonis  .         .         •         . 

6.2 

10  50  30.643 

•fo.0065 

I  16  30.89 

-0.014 

57  Leonis  .         ,         .         • 

6.9 

10  50  59.784 

+0.001  z 

0  58  17.64 

—0.022 

/*  Leonis  .         •         .         . 

5-4 

ID   58   26.333 

-0.0059 

+  0  32  34.17 

-0.013 

/*  Leonis  .... 

6.9 

II      4      4.374 

—0.0013 

-  0  47     9.06 

-0.003 

/*  Leonis  .         •         •         . 

5-7 

II     8  35.409 

—0.0026 

+  0  28  47.48 

—0.012 

e  Leonis  .         •         •         • 

5-3 

II  25     9.241 

•fo.0009 

—  2  26  46.47 

-0.013 

B.  A.  C.  4006 

6.1 

"  45  52.575 

+0.0029 

4  46  19.02 

-0.022 

14  Virginis         .         , 

6.9 

12  14    8.346 

+0.0022 

8  21  12.66 

—0.043 

q  Virginis          ,         , 

5-7 

12  28  33.879 

—0.0070 

-  8  53  42.69 

-0.014 

1  Virginis         .         . 

5-7 

13  21  22.934 

-0.0099 

12  10  56.83 

—0.041 

75  Virginis 

6.0 

13  27  27.891 

-0.0029 

14  50  36.94 

-0.0x2 

83  Virginis 

6.0 

13  39     2.825 

+0.0006 

15  40  17.48 

-0.031 

85  Virginis 

6.5 

13  40    8.616 

—0.0051 

15  15  36.39 

-0.043 

B.  A.  C.  4700 

5-6 

14    5  19.541 

+0.0028 

-15  49  29.59 

-0.009 

B.  A.  C.  4722 

5-8 

14    9  50.092 

—0.0027 

17  43  46.65 

-0.015 

B  A.  C.  4923         • 

7-3 

14  51  33-6 

+0.0691 

20  57  28.97 

—1.646 

1}  Librae    .        .        •        . 

5-0 

15     6  27.733 

-0.0041 

19  24  34.44 

-0.050 

«*  Librae    .        .        •        . 

6.5 

15     7  33-893 

-O.0043 

19  16     1.24 

-0.034 

42  Librae    .         •        .        • 

5-7 

15  34  18.549 

— aoo22 

-23  29  23.46 

-0.033 

B.  A.  C.  5253 

5-8 

15  47  51.814 

-0.0023 

24  13  5546 

-0.030 

B.  A.  C.  5254 

5-8 

15  47  55-069 

-0.0031 

23  40  3725 

-0.017 

19  Scorpii .... 

51 

16  14  33.403 

—0.0023 

23  55  35-43 

—0.064 

n  Scorpii  .... 

3-4 

16  15     2.837 

-0.0022 

25  21     1.46 

—0.026 

p  Ophicuhi  (south  star)  . 

50 

16  19  31.634 

—0.0017 

-23  12  52.40 

-0.042 

22  Scorpii .... 

5-5 

16  24    4.206 

—0.001 1 

24  53  35-08 

-0.038 

15  Ophiuchi 

7-3 

16  39     3.918 

-0.0048 

22  59  44.46 

-0.005 

25  Scorpii .... 

7.0 

16  40  40.314 

-0.0004 

25  20  39.84 

-0.004 

18  Ophiuchi 

6.7 

16  43  35-468 

—0.0027 

24  27  49-37 

-0.044 

22  Ophiuchi       •         • 

6.7 

16  48  44.556 

-0.0010 

-23  20  48.13 

-0.052 

24  Ophiuchi 

5-9 

16  50  42.489 

-0.0001 

22  59  22.87 

-0.006 

B.  A.  C.  5709 

6.3 

16  53  46.680 

+0.0007 

24  56  18.02 

+0.011 

26  Ophiuchi       .         • 

6.1 

16  53  58.178 

+0.0015 

24  50    6.32 

—0.007 

31  Ophiuchi 

6.7 

16  58  30.714 

+0.0001 

25  30     2.92 

-0.008 

B.  A.  C.  5815 

7.3 

17  10  14.461 

-0.0080 

-25  II  25.50 

•  .  .  • 

39  Ophiuchi  (south  star)   . 

5-5 

17  II  51.001 

-0.0060 

24  10  37.83 

-0.035 

B.  A.  C,  5831 

6.9 

17  II  56.978 

+0.0073 

23  57  42.23 

-0.104 

B.  A.  C.  5846 

6.8 

17  15  29.776 

-0.0053 

24  48  14.60 

-0.040 

B.  A.  C.  5868 

7.0 

17  18  55.812 

+0.0008 

24     9     4.63 

-0.007 

^Ophiuchi       .         , 

5.2 

17  25  15.149 

-O.O0II 

-23  53     4-52 

-0.036 

52  Ophiuchi       •        • 

6.5 

17  29  13.876 

—0.0022 

ai  58  3398 

-0.050 

63  Ophiuchi       .         • 

6.6 

17  48  41.124 

-0.0004 

24  52    0.23 

+0.002 

B.  A.C.6066. 

7.3 

17  50  57.142 

'O.OOOI 

23  55  29.37 

-0.02a 

4  Sagittarii       .         . 

5-4 

17  53  37.586 

—0.0006 

23  48  24.85 

-0.066 

5  Sagittarii 

7.0 

17  54    0.095 

+0.0031 

-24  16  33.45 

-0.035 

7  Sagittarii 

5-9 

17  56  39-719 

-0.00x8 

24  16  52.71 

-0.013 

Piazzi  I7*»  330       , 

5-3 

17  57  29.6 

23     8  25.4 

•  •  .  . 

9  Sagittarii 

6.0 

17  57  40.800 

-0.0020 

24  21  46.51 

-0»026 

Piazzi  17'*  334 

5-3 

17  57  48.480 

-OW0023 

22  50  22.53 

0.000 

B.  A.  C.  6i6i , 

5-7 

18    5  33-534 

+0.0003 

-23  43  20.54 

-0.070 

14  Sagittarii 

6.0 

18    8  11.621 

-0.0038 

21  44  23.93 

-0.034 

B.  A.  C.  6304 

7.0 

18  27     3.890 

-ObOOX4 

24  10  59.72 

-coax 

24  Sagittarii 

5-9 

18  27  43*283 

-o.oosa 

"-24    6  26.25 

-0.009 

STABS  OCCULTED  BY  THE  MOON. 
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MEAN  PLACES  F 

.  Magni- 
,   tada. 

^990*     (January 

o*.o— o*.i40,  Washington. 

' 

!                         Name  of  Sur. 

Right  Atcension. 

Annnal 
Proper  Motion. 

Declination. 

Annual 
Proper  Motioa 

. 

h      m       • 

• 

•       4        « 

m 

25  Sagittarii 

6.3 

18   28   22.340 

40.0049 

-24    17   56.26 

40.009 

B  A.  C.  6336 

6.2 

18   31    51.572 

—0.0029 

21    28    53.83 

-0.107 

B.  A.  C.  6343 

6.3 

18    32    22.128 

-0.0014 

23  35  28.12 

-0.033 

B.  A.  C.  6347 

6.0 

18   32    52.043 

-0.0063 

21     8     7.58 

-0.156 

26  Sagittarii       •         , 

6.6 

18   35    41.990 

+0.00  z  a 

23  55  38.89 

—0.030 

28  Sagittarii 

5.6 

18  40    I5.II7 

-H>.ooo6 

-22  29  53.74 

-a  022 

B.  A.  C.  6386 

7-3 

18   41    52.830 

-0.0008 

20  23     3.14 

-0.034 

29  Sagittarii       •         , 

5-5 

18   43   40.515 

-0.0008 

20  26  22.67 

40.014 

30  Sagittarii       •         « 

6.6 

18   44   46.160 

—0.0050 

22  16  40.57 

-0.038 

31  Sagittarii       •        , 

7.0 

18   46      4.322 

-0.0003 

22     2  23.87 

-0.044 

1     33  Sagittarii 

6.0 

18  47  57-932 

-0.0005 

-21  28  59.59 

-0.006 

v'  Sagittarii       •         , 

50 

18  48     4.242 

>-o.ooz9 

22  52     9.19 

-0.03X 

V*  Sagittarii       .         , 

5-1 

18  49    0.787 

40.0062 

22  47  5058 

-0.025 

B.  A  C.  6448 

6.4 

18  49  53787 

-0.0003 

23  18     7.87 

-0.018 

^^  Sagittarii 

57 

18  51   20.341 

-0.0020 

20  47  18.97 

-0.029 

^  Sagittarii 

35 

18  51  42.296 

40.0019 

-21   14  21.65 

-0.022 

0  Sagittarii       •        , 

3.8 

18  58  37-856 

40.0041 

21  53  22.17 

-0.073 

X  Sagittarii       .         « 

31 

19     3  45-468 

-0.0014 

21  II     3.14 

-0.044 

B.  A.  C.  6607 

5-9 

19  14  35.080 

-0.0009 

22  35  27.00 

-0.020 

50  Sagittarii 

5-9 

19  20  17.707 

40.0004 

21  58  35.96 

-0.009 

B.  A.  C.  6658 

7-3 

19  22  12.7 

-18  33  47.11 

40.025 

B.  A.  C.  6707 

6.4 

19  30  32.901 

40.0016 

19    4  32.13 

-0.003 

B.  A.  C.  6710 

5.8 

19  31   11.843 

40.0022 

18  27  21.79 

-0.056 

/  Sagittarii       .        , 

5-2 

19  40  28.240 

-0.0106 

20    0  14.36 

-0.096 

\     57  Sagittarii       •         , 

6.1 

19  46  19.947 

40.0004 

19  18     5.68 

-0.066 

B.  A.  C.  699a 

6.7 

20  15     6.09a 

40.00Z2 

-15    6  12.19 

-0.004 

fi  Capricorni     .        , 

3.4 

20  15  20.232 

40.0019 

15    6     1.46 

-«.oo3 

P  Capricorni     .         , 

5-3 

20  23     6.040 

-0.0013 

18    8  51.24 

-0.020 

B.  A.  C.  7087 

63 

20  28  33.984 

-0.0002 

14    4    5-35 

40.05a 

Ti  Capricorni     .        , 

7.0 

20  31  41.514 

40.0052 

15  29  49.89 

-0.040 

T2  Capricorni    •        , 

5-6 

20  33  37556 

40.0001 

-15  18  33.01 

-0.029 

8  Aquarii          •        , 

6.8 

20  54  21.830 

-0.0030 

13  26  41.14 

-0.01a 

9  Aquarii          , 

6.8 

20  55  34-375 

-0.0017 

13  55  3^-oi 

-0.013 

¥  Aquarii          •        , 

4-7 

21     4     5.580 

40-0055 

II  46  50.39 

-ObOz6 

18  Aquarii          .         , 

5-7 

ax  18  40.467 

40.0061 

13  18  42.26 

-0.008 

19  Aquarii          •         , 

5-8 

21  19  47-354 

-0.0008 

-10  10  42.70 

-OW170 

B.  A.  C.  756a 

55 

21  39  32.168 

40.0047 

9  30     3-45 

0.000 

c^  Capricorni     .        < 

5-5 

21  39  37-141 

-0.0005 

9  32  46.96 

-0.005 

^  Capricorni    •        , 

6.4 

21  40  52.943 

-0.0008 

9  44  32.17 

-0.007 

30  Aquarii          .        < 

5.8 

21  57  57-688 

40.0015 

7    0  38.09 

4O.0OZ 

B.  A.  C.  7704 

7-3 

22     2  23.994 

-0.0022 

-  6  19  20.2 

•  •  .  • 

36  Aquarii           .         , 

6.3 

22     4    6.414 

40.0021 

8  40  56.22 

40.045 

B.  A.  C.  7717 

6.9 

22     4  10.152 

40.0073 

8     I  23.0 

.... 

B  A.  C.  7744 

6.7 

22     7  28.343 

-0.0038 

5  13     7-09 

-0.026 

B  A.  C.  775a 

6.7 

22     8  36.290 

40.0072 

4  57     70 

.... 

44  Aquarii          •        < 

6.4 

22  II  50.106 

—0.0014 

-  5  53  29.12 

40.031 

51  Aquarii           .         , 

5-8 

22    18    51.246 

40.0012 

5  20  53.83 

-0.002 

K  Aquarii           •         , 

5-2 

22    32    31.608 

—0.0051 

4  44  56.52 

-0.122 

Lalande  44337 

6.3 

22  35  340 

4    4  42.0 

.... 

1       3  Piscium 

6.4 

22    55    26.907 

-0.0031 

-  0  21  22.11 

-NI.02X 

W*  22'»  X220.           , 

6.6 

23      0      7.6 

4   0   45    47.2 

.... 

<f  Piscium         ,         , 

4-7 

23    21    45.268 

40.0046 

0   42       8.69 

-O.III 

9  Piscium         •        « 

6.6 

23   22      4.410 

40.0032 

0    34      2.46 

-0.051 

16  Piscium         •         , 

5.8 

23   31    14.037 

-0.0080 

I    32    30.09 

40.056     1 

19  Piscium 

4-9 

23   41    13.806 

-0.0039 

+  2  55  34-97 

-0.032      1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

The  Star's 

At  Conjumctiom  xm  R.  A. 

Ltmitinc 
Parallels. 

Name. 

Mag. 

7.0 

7.3 

75 
6.0 

6.0 

Red'ns  from 
1899.0. 

Apparent 
Declination. 

WashiD(fton 
Mean  Time. 

Hoar  Angle 
H 

Y 

x* 

y 

N. 

S. 

1 

• 

+15 

,440 

!-58' 

Aa 

Ad 

10  Geminorum 

11  Geminorum 

12  Gerainonrm 
d  Geminorum 

44  Geminorum 

a 
•1-2.84 

2.84 
2.83 
2.90 

2.93 

m 

+   O.I 

O.I 

+  O.I 

-  2.4 
3.2 

•       » 

+23  38.4 
23  30.6 
23   18.9 

21  52.8 

22  47.3 

d    h     m 
28     5  46.9 

5  58.7 

6  0.5 

21     8.3 
24    3  40.0 

h     m 

-  4  13-6 

-  4     2.2 

-  4     04 
+10  37.6 

-7    3  4 

+0.3293 
+0.4626 
+0.6754 
••-1.0924 
-0.5637 

0.5451 
05450 
05450 
05404 
0.5381 

-0.0621 
0.0625 
0.0626 
0.0929 
0.1052 

• 

+61 

+71 
+90 

+90 
+  9 

6  Geminorum 
56  Geminorum 
61  Geminorum 
63  Geminorum 
79  Geminorum 

3.5 

5-7 
6.0 

5-7 
6.3 

+2.95 

2.93 

293 
2.95 

2.95 

-  4.3 

4-7 
4-9 
4-9 
6.2 

-1-22    lO.O 
20   38.0 

20  27.5 

21  39.0 
20   33.4 

10  48.2 

"  43.3 
14     8.5 

14  30.7 
23     3.1 

-  0    8.9 

+  0  44.4 

+  3    50 
+  3  26.6 
•f-ii  42.9 

-0.6718 
+0.9243 
+0.8239 
"O.5480 
"O.4595 

0.5354 
0.5351 
0.5341 

0.5340 
05305 

-0.1 182 
01199 
0.1241 
0.1247 
0.1391 

+  3 
+90 

+90 

+10 

+15 

-66' 

+25  1 
+18 

-59 
-55 

85  Geminorum 
B.  A.  C.  2658 
C*  Cancri 

d^  Cancri 

B.  A.  C.  2810 

6.0 
7.2 

4.8 
6.0 
7.0 

+295 

2.93 
2.92 

2.92 

2.91 

-6.9 

7.3 

8.1 

8.7 
8.8 

• 

+20      8.9 
18    31.2 

17  57.0 

18  39.2 

17    30.6 

26    4  15.7 
6  47.6 

12  34-5 
18  12.4 

18  55  9 

-  7  14  3 

-  4  471 
+  0  49  3 
+  6  16.9 
+  6  59.1 

-0.7516 
+0.6812 

+0.4173 
-1.2883 

-0.1378 

05284 
0.5273 

0.5249 
0.5228 

0.5225 

-0.1473 
0.1512 

0.1597 
0.1676 

0.1686 

-  2 
+90 
+67 

-47 
+33 

-67 
+  6 

-  9 

-71 
-39  • 

d^  Cancri 
54  Cancri 
o»  Cancri 
^  Leonis 
h  Leonis 

6.0 

6.3 
5.7 
53 
5.7 

+2.91 
2.85 
2.84 
2.74 

2.73 

-8.9 
10.4 
10.7 
12.2 
12.1 

+17   22.6 

15  43  3 

X5  42.4 
II  44.6 

10    9.5 

19  29.6 

26  8  27.8 
II  41.4 

27  6    3.3 

6    4.7 

+  7  31.8 

-  3  531 

-  0  45  2 

-  6  55.2 

-  6  53  8 

-0.0851 
-0.5505 
-1. 1380 
-0.3870 
+1.3650 

0.5222 
05172 
0.5 161 
0.5101 
0.5101 

-0.1693 
0.1855 
0.1892 
0.2071 
0.2071 

+36 

+11 

-27 
+20 
+90 

-37 
-66 

-74 
-59 
+59 

0  Leonis 

10  Sextantis 

11  Sextantis 
fr  Leonis 

16  Sextantis 

38 
6.0 
6.0 
50 
6.9 

+2.71 
2.67 
2.66 
2.65 
2.62 

-12.6 

131 
131 
13.2 

13.3 

-i-io  20.9 

9  24.5 
8  47.5 
8  31.5 
6  39-7 

10  59.7 

19  13.2 

20  8.1 

21  16.1 
28    2  10.5 

-  2    7  3 

+  5  52.3 
+  6  45.6 

+  7  51-7 
-II  22.1 

+0.1254 
-0.5949 
-0.1 1 32 
-0.0647 
+0.9146 

0.5088 
0.5068 
0.5066 
0.5064 
0.5056 

-0.2111 
0.2169 
0.2175 
0.2182 
0.2212 

+47 
+  9 
+34 
+37 
+90 

-31 
-75 
-44 
-42 

+XX 

43  Leonis 
34  Sextantis 
36  Sextantis 
55  Leonis 
p^  Leonis 

6.5 
6.7 
6.6 
6.2 

5.4 

+2.58 
2.50 

2.49 
2.46 

2.43 

-13-8 
13.8 

13.7 
13.6 

13.7 

+  7    3.1 
4    6.4 

3    09 

X  16.3 

0  32.3 

9  38.4 

20  21. 1 

21  44-2 
20    3  29.2 

7  48.0 

-4    6.7 
+  6  18.1 

+  7  38.8 
-10  45.8 
-  6  34-2 

-1.1801 
-0.3681 
+0.5144 
+1.1061 
+0.91 17 

0.5045 
0.5036 
0.5037 
0.5037 

0.5039 

-0.2249 
0.2290 
0.2293 
0.2307 
0.2314 

-29 

+21 

+72 
+90 

+90 

-«3 
-62 

-13 
+23 

+  9 

/*  Leonis 
e  Leonis 
B.  A.  C.  4006 
14  Virginis 
q  Virginis 

57 
5.3 
6.1 

6.9 
5.7 

+2.39 

2.33 
2.25 

2.15 
+2.09 

-13.8 

134 
12.9 

12.1 

-12.0 

+  0  28.6 

-  2  27.0 

4  46.5 
8  21.4 

-  8  53  9 

13  18.9 

V      22    16.8 

80  9  24.5 

81  0  20.9 
7  50.6 

-  X    X2.6 

4-  7  30.2 

-  5  41 0 
+  8  497 

-  7  53  9 

-0.2979 
+0.8197 
+0.7772 
+1.2505 
+0.1609 

0.5042 

0.5055 
0.5079 

0.5130 

0.5162 

-0.2320 

0.23x9 

0.2302 

0.225c 

-0.221 1 

+25 

+88 

+76 
+82 

+47 

-57 

+  3 

+  I 

+36 

-3^1 

FEBRUARY. 

1 

1  75  Virginis 
83  Virginis 

6.0 
6.0 

+1.87 
1.82 

-  9.5 
8.9 

-14  50.8 
15  40.4 

1  13  164 

18  49.1 

-  3  22.2 
+  X  59.9 

+0.3492 
+0.1576 

0.5337 
05374 

-0.1961 

ax896 

+54 
+42 

-aa 

-32 

85  Virginis 
B.  A.  C.  4722 
B.  A.  C.  4923 
,  42  Librae 

B.  A.  C.  5253 

6.5 
5.8 

7.3 
5.7 

5.8 

+1.81 
1.69 
1.52 

X.35 
1.29 

-  9.0 
7-7 
5.8 

40 
3.4 

-15  15.8 

17  43.9 
20  57.6 

23  29.5 

24  14.0 

19  20.3 
2    9    9.0 

8    3  39.5 
21  38.1 

4    3     9.2 

+  2  30,1 
-  8    8.6 

+  9  43  I 
♦  3     2.0 
+  8  20.4 

-0.3768 
-0.2507 
-0.2665 

•«>7345 
+0.9793 

0.5378 
0.5484 

0.5636 

0.5783 
0.5825 

-0.1890 
01699 

0x379 
0.0997 

0.0866 

+14 '  -63 
+x8   -55 

+42 '  -26 
+66   +  2 
+66  +x8 

B.  A.  C.  5254 

6  Scorpii 
19  Scorpii 
p  Ophiuchi(.S'.j/ar) 
22  Scorpii 

5.8 
2.6 

5.1 
5.0 
5-5 

•fx.29 
1.23 
1.16 

1.13 
X.13 

-  3.6 
39 
30 

3.1 

2.5 

-23  40.7 

22  20.1 

23  55.6 

23  12.9 

24  53.6 

3  IO-5 
5  46.2 

.  13  48.4 
X5  45  6 
17  32.4 

•1-  8  21.7 
+10  51.3 

-  5  25.3 

-  3  32.7 

-  X  50.2 

+0.4084 
-X.1830 
-0.1 167 
-0.9525 
+0.66x8 

0.5825 
0.5845 
0.5902 
0.591  X 

0.5924 

-0.0865 
0.0802 
0.0597 

0.0545 
0.0498 

+45  -17 
-50  -90 
+15  -48 

-34   -90 
+61   -  3 

25  Scorpii 
18  Ophiuchi 

,  22  Ophiuchi 
B.  A.  C.  5709 

26  Ophiuchi 

7.0 

6.7 

6.7 

63 
6.1 

+X.05 
103 

I.OO 

0.99 
0.99 

-  2.0 
2.2 

2.5 
1.9 

1.9 

-25  20.7 

24  27.9 

23  20.8 

24  56.3 
24  50.1 

23  59  6 
i    I    7.2 

3    6.3 
5    2.2 
5    6.6 

+  4  21.4 
+  5  26.3 

♦  7  20.6 

+  9  "7 

♦  9  15  9 

40.8517 
-0.0746 
-1.2557 
+0.3123 
+0.2068 

0.5962 

0.5967 

05977 
0.5987 

0.5987 

-0.0322 
0.0291 
0.0235 
0.0181 
0.0179 

+65  •  +XO 

+«3  -45 

-64  -90 

+33  -23 
+27   -29 

31  Ophiuchi 

6.7 

40.98 

-  1.6 

-25  30.1 

6  50.9 

♦10  56.0 

+0.85 1 1 

0-5995 

-0.0x30 

+64  +XO  ; 
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Ei-EMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

Thb  Star's 

At  Conjumction  w  R.  A.                           IpllSndl 

Red'ns  from 

\    ll 

Name. 

Mag. 

i899.a 

Apjparont 
Decunatioa 

WashiDcton 
Mean  Time. 

Hoar  Angle 
H 

Y 

^ 

y 

K. 

s. 

Aa 

1     ^ 

■ 

m 

• 

d    h     m 

b     m 

• 

• 

d  Piacinm 

53 

+0.76 

+  7.0 

+  7  37.9 

16    7  597 

+  3  29.3 

-0.334X 

0.5368 

'«>2355 

429 

-52 

45  Piscium 

6.9 

0.79 

6.9 

7    8.x 

10  25.2 

+  5  50.1 

40.8568 

0.5365 

0.2334 

490 

+  7 

58  Piscium 

50 

0.91 

8.4 

XX  25.5 

20  33.4 

-  8  2X.3 

-X.3684 

0.5360 

0.2239 

-391-79  1 

75  Piscium 

6.0 

1.04 

87 

12   25.0 

It     5  5X.2 

+  0  38.6 

-a27X7 

0.5361 

0.2x36 

426 

-52 

n  Piscium 

3-7 

i.x8 

93 

M  497 

17  40  3 

-"  55  3 

-0.3660 

0.5371 

0.X986 

42  X 

-55 

zoz  Piscium 

6.3 

•M.21 

+  9.2 

4^x4    8.8 

19  42.5 

-  9  571 

+0.7529 

05373 

40.X957 

►90 

4  6 

X03  Piscium 

6.8 

1.22 

9.1 

x6    6.9 

3X    20.4 

-  8  22.3 

-X.0063 

0.5375 

O.X935 

-x8 

-74 

105  Piscium 

6.3 

X.23 

97 

15  53  8 

2X    32.4 

-  8  X0.7 

-0.7364 

0.5376 

0.X932 

0 

-73 

3  Arietis 

6.0 

X.28 

X0.0 

x6  54.6 

18    0  47.6 

-  5     1.9 

-X.X883 

0.5380 

0.1885 

-33 

-73 

4  Arietis 

5.7 

1.29 

9.8 

x6  27.3 

X  33.0 

-  4  X7-9 

-0.5662 

0.538X 

0.X874 

4XO 

-67 

1  Arietis 

57 

+X.35 

•►zo.o 

+X7  X9.6 

5  51.9 

-0    7.4 

-0.6964 

0.5385 

4o.x8o8 

+  3 

-73 

B.  A.  C.  686 

7.2 

1-47 

10.3 

19    8.7 

t3  35.8 

♦  7   2X.2 

-X.2823 

05402 

0.X687 

-47 

-7X 

9^  Arietis 

57 

1.49 

10.3 

19  26.2 

X5  35  4 

+  9  X7.0 

-X.2630 

0.5405 

0.1654 

-44 

-71 

23  Arietis 

7.5 

1.50 

10.3 

19  137 

x6    4.x 

+  9  447 

-0.9619 

0.5406 

0.X646 

-15 

-71 

26  Arietis 

6.0 

x-57 

10.  X 

X9  24.6 

2X   25.5 

-9    4  5 

-0.3005 

0.5417 

O.X555 

+24 

-47 

B.  A.  C.  783 

7.0 

+1.58 

+  9  7 

•i'i8  26.2 

22  49.0 

-  7  43  8 

-W.9563 

05419 

40.1530 

490 

423 

fk  Arietis 

6.0 

1.64 

99 

19  35  0 

19     3  52.6 

-  3  48.1 

+0.3345 

0.5428      0.1458 

+60 

-XI 

47  Arietis 

6.0 

X.77 

9.6 

20  16.0 

xo    7.9 

+  3  12.8 

40.6114 

0.5442 1     0.X324 

^84  45 

B.  A.  C.  920 

7.0 

178 

9.2 

2X    I3.X 

xo  29.7 

+  3  33  8 

-0.3674 

0.5443      0.13x7 

420   -48 

c  Arietis 

4.6 

X.78 

9.8 

20  56.4 

10  39.2 

+  3  43.1 

-0.045X 

05444 

0x3x7 

-»38   -30, 

C  Arietis 

4.8 

+X.87 

•f  9.2 

•I-20  40.4 

17  52.9 

•►xo  42.3 

4X.1448 

0.5458 

4o.xx8x 

490 

+42 

B.  A.  C.  Z055 

68 

1.94 

9.2 

21    4X.2 

22  x8.o 

-  9    1-5 

40.5481 

0.5466 

0.X088 

*78 

+  4 

66  Arietis 

60 

2.00 

9.2 

22   27.5 

ao  0   3.5 

-  7  19.6 

-0.0995 

05469 

O.X052 

+35 

-30 

9  Tauri 

7.0 

2.05 

9.1 

22   52.7 

3  567 

-  3  34  3 

-0.X638 

0.5476 

0.0973 

+31 

-33 

g  IMeiadum 

6.3 

2.X0 

90 

23   58.4 

7  30.x 

-  0    8.x 

-X.0224 

0.5482 

0.0900 

-22 

-66 

17  Tauri 

43 

•f2.XO 

-¥  8.9 

+23   47.9 

7  32  2 

-  0    6.x 

-0.8276 

0.5482 

40.0899 

-  7 

-66! 

19  Tauri 

50 

2.XO 

9.1 

24      9.2 

7  40  9 

•1-  0    2.4 

-1.2007 

05482 

0.0896 

-40 

-66 

20  Tauri 

50 

2.IX 

91 

24     33 

7  57  9 

•1-  0  x8.8 

-X.0686 

0.5483 

0.0890 

-26 

-66 

21  Tauri 

7.0 

2.X2 

91 

24  14.5 

8    0.0 

4  0  20.8 

-1.2690 

0.5483 

0.0890 

-53 

-66 

22  Tauri 

7.0 

2.X2 

9.1 

24  X2.9 

8    3.8 

+  0  24.5 

-X.2345 

0.5483 

0.0888 

-45 

-66 

23  Tauri 

47 

•I-2.XX 

4  8.9 

+23  38.2 

8    X2.0 

+  0  32.4 

-0.5923 

0.5483 

40.0885 

+  7 

-58: 

n  Tauri 

31 

2.12 

89 

23  477 

8  43  5 

•I-  X     2.8 

-0.7x95 

0.5484 

00874 

-   X 

-66; 

B.  A.  C.I  170 

63 

2.X2 

87 

23    6.8 

9    7.8 

+  X  26.3 

40.0584 

0.5484 

0.0866 

+44 

-20 

26  Tauri 

7.0 

2. 12 

8.8 

23  33  0 

9  237 

+  X  41.7 

-0.3943 

0.5485 

0.0860 

4X8 

-45! 

27  Tauri 

40 

2.13 

8.8 

23  44.8 

9  29  4 

♦  X  47.2 

-0.6009 

0.5485 

0.0858 

+  7 

-59 

28  Tauri 

6.2 

•►2.x  3 

^  8.8 

+23  49.8 

9  300 

♦  X  47  8 

-0.6908 

0.5485 

40.0858 

4  X 

-65 

33  Tauri 

6.3 

2.X7 

8.2 

22  53.1 

X3    6.2 

+  5  16.7 

40.6359 

0.5490 

0.0782 

+88 

4X2 

B  A.  C.  1238 

6.3 

2.19 

8.1 

22    55.2 

X4  52.0 

+  6  58.9 

40.7330 

0.5492 

0.0745 

+90 

4X8 

36  Tauri 

6.0 

2.22 

8.2 

23   49.8 

x6  24.x 

+  8  27.9 

-0x494 

0.5494 

0.07x2 

+32 

-29 

B.  A.  C.  1347 

73 

233 

7.4 

24    104 

%\    I    45 

-  7    9.3 

40.0x23 

05503 

0.0525 

+41 

-19 

62  Tauri 

6.0 

+233 

+  7-3 

+24      4.0 

I    X8.2 

-  6  56.x 

40.1397 

0.5503 

40.0520 

+49  1  -X2 

95  Tauri 

6.3 

244 

6.2 

23  53  9 

xo    X.3 

•I-  X  29.3 

40.6959 

05506 

0.0329 

+90   +20 

B.  A.  C.  1463 

6.3 

245 

5.8 

23  26.7 

IX    9.3 

+  2  34  9 

4X.2320 

05506 

0.0304 

+90 

-.60 

99  Tauri 

6.0 

2.50 

53 

23  47  5 

16  38.x 

♦  7  52.5 

40.9847 

05507 

0.0x83 

+90 

+39 

k  Tauri 

6.0 

2-53 

54 

24  537 

x6  46.3 

+  8    0.5 

-0.3275 

0.5506 

0.0x80 

+28 

-28 

X03  Tauri 

6.0 

+2.57 

+  4-8 

f24     8.0 

2X    X8.2 

-IX  36.9 

40.67x7 

05504 

40.0080 

490   +20  1 

1x8  Tauri 

1        »m%      • 

5.7 

2.68 

3.8 

25     4.2 

M    6  54  9 

-  2  19.8 

-0.3864 

0.5495 

-0.0132 

4X9 

-38 

;i2x  Taun 

6.0 

2  69 

31 

23  58.4 

9  45  5 

4  0  25.x 

40.7790 

0.5492 

0.0x94 

490  +26  1 

X32  Tauri 

5  3 

275 

23 

24  32.x 

15  57.4 

+  6  24.5 

-0.0032 

0.5482 

0.0329 

440 

-18 

I  Geminorum 

50 

2.78 

X.O 

23  16.1 

32   56.4 

-xo  50.5 

4X.XX65 

0.5467 

0.0478 

490 

+46 

3  Geminorum 

72 

+2.79 

+    I.O 

♦23  38.9 

23  427 

-10    5.8 

40.6593 

0.5466 

-0.0494 

490 

*x6| 

3  Geminorum 

6.3 

280 

0.6 

23     78 

S8    X  32.2 

-  8  X9.8 

41X394 

0.5462 

0.0532 

490 '448 

4  Geminorvm 

7-4 

2.80 

0.6 

23     0.9 

1  537 

-  7  59  X 

4X.2462 

0.5461 

0.0540 

490  +60 

5  Geminorum 

6.7 

2.83 

0.8 

24  26.5 

3  20.7 

-  7  32.9 

-0.36x5 

0.5460 

0.0550 

+20 1  -40 

8  Geminorum 

6.5 

2.84 

04 

24    0.1 

4  34  3 

-  5  237 

40.00x8 

0.5454 

0.0583 

+41 

-20 

9  Geminorum 

1 

6.3 

+2.83 

♦  0.3 

+23  46.5 

4  53  0 

-5    57 

40.3354 

0^5453 

-0.0602 

+55 

-8 

426 
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ELEMENTS  FOR  THE 

PREDICTION  OF  OCCULTATIONS. 

1 

FEBRUARY. 

A. 

The  Star's 

At  Conjunction  in  R. 

Limiting 
ParaUelt. 

Red'ns  from 

' 

1 
1 

Name. 

1 

Mag. 

i8g9.a 

1 

I    Apparent 
,  Decimation. 

Washington 
Mean  Time. 

Honr  Angle 
H 

Y 

x' 

y 

N.      S. 

1 

1 

Aa 

Ad 

1 

1 

1 

' 

s 

M 

e 

1 

d     h     m 

h      m 

1 

e 

• 

'         B.  A.  C.  782 

7.0 

+I.I9 

+  7.9 

+  18 

26.2 

1&     6  17.2 

+   I   32.1 

+0.7644 

0.5493 

+0.1549 

+90     +11 

fi  Arietis 

6.0 

1.26 

8.3 

19 

35.0 

10  14.6 

+  5  21.5 

+0.1500 

0.5497 

0.1476 

+49  j  -21 

47  Arietis 

6.0 

1.36 

8.2 

20 

16.0 

17   19.8 

-II  47.8 

+0.4236 

0.5505 

0.1339 

+67  i  -  6 

B.  A.  C.  920 

7.0 

1.37 

8.5 

21 

I3.I 

17  41.2 

-II  27.1 

-0.5432 

0.5505 

0.1332 

+10  1  -59 

e  Arietis 

4.6 

1.37 

8.4 

20 

56.3 

17  50.5 

-II   18.1 

-0.2249 

0.5505 

0.1329 

+28  j  -40 

s   Arietis 

4.8 

+1.47 

+7.9 

+20 

40.3 

16    0  55.0 

-  4  28.0 

+0.9518   0.5512 

+0.1 188 

+90    +27. 

Tx  Arietis 

50 

I.5I 

7-8 

20 

471 

3  45  6 

-  1  43  3 

+1.1623   0.5514 

0.1 129 

+90   +45 

B.  A.  C.  1055 

6.8 

1.54 

8.0 

21 

41.2 

5  15.1 

-  0  16.8 

+0.3627 

0.5516 

0.1099 

+63-6 

66  Arietis 

6.0 

1-57 

8.2 

22 

275 

658.7 

+  I  23.2 

-0.2787 

0.5517 

0.1063 

+25    -40 

9  Tauri 

7.0 

1.63 

8f 

22 

52.7 

10  48.0 

+  5     47 

-0.3406 

0.5519 

0.0983 

+21    -43 

g  Pleiadum 

6.3 

+1.69 

48.2 

+23 

58.4 

14  17.8 

+  8  27.2 

-1. 1906 

0.5521 

+0.0909 

-39   -66 

17  Tauri 

4  3 

1.69 

8.2 

23 

47-9 

14  19.9 

+  8  29.3 

-0.9977 

0.5521 

0.0908 

-20    -66 

20  Tauri 

5.0 

1.70 

8.2 

24 

33 

14  45  3 

+  8  53.8 

-1. 2361 

0.5522 

0.0899 

-461-66 

23  Tauri 

47 

1.70 

8.1 

23 

38.2 

14  59.2 

+  9     7-3 

-0.7643 

0.5522 

0.0894 

-4-66 

Tf  Tauri 

3-1 

171 

8.1 

23  477 1 

15  30.2 

+  9  371 

-0.8902 

0.5522 

0.0884 

-12   -66 

B.  A.  C.I  170 

6.3 

+1.71 

+7.8 

+23 

6.8 

15  54-1 

+10    0.2 

-0.1 196 

0.5522 

+0.0874 

+34   -29 

26  Tauri 

7.0 

1.72 

7.9 

23 

330 

16     9.8 

+10  15.5 

-0.5679 

0.5522 

0.0869 

+  8   -57 

27  Tauri 

4.0 

1.72 

8.0 

23 

44.8 

16  15.4 

-i-io  20.8 

-0.7726 

0.5522 

0.0867 

-4-66 

28  Tauri 

6.2 

1.72 

8.0 

23 

49.8 

16  15.9 

+10  21.3 

-0.8618 

0.5522 

0.0867 

-10  1  -66 

32  Tauri 

6.0 

175 

72 

22 

1 1.4 

19  44.2 

-10  17.6 

+1.1987 

0.5523 

0.0792 

+90 

+52 

33  Tauri 

6.3 

+1.76 

+7-4 

+22 

53.1 

19  49.0 

-10  12.9 

+0.4537 

0.5523 

+0.0790 

+70   +  2 

B.  A.  C.  1238 

6.3 

1.79 

7-3 

22 

551 

21  33.4 

-  8  32.1 

+0.5507 

0.5524 

0.0753 

+79   +  8 

36  Tauri 

6.0 

1.82 

7-5 

23 

49.8 

23     4-3 

-  7     4  3 

-0.3236 

0.5525 

0.0720 

+22  '  -39 

B.  A.  C.  1347 

7.3 

195 

6.8 

24 

10.4 

IT    7  38.8 

+  I  12.5 

-0.1598 

0.5526 

0.0532 

+31    -28 

62  Tauri 

6.0 

195 

6.8 

24 

4.0 

7  52.4 

+  I  25.6 

-0.0333 

0.5526 

0.0527 

+39   -21 

95  Tauri 

6.3 

+2.07 

+5.9 

+23 

53.9 

16  30.8 

+  9  46.2 

+0.5235 

0.5519 

+0.0336 

+77  '  +10 

B.  A.  C.  1463 

6.3 

2.08 

5.6 

23 

26.6 

17  38.3 

+10  51.4 

+1.0569 

0.5518 

0.0310 

+90   +43 

99  Tauri 

6.0 

2.16 

51 

23 

47-5 

23     50 

-  7  531 

+0.8147 

0.5513 

0.0190 

+90-  +28 

k  Tauri 

6.0 

2.18 

5.5 

24 

53.7 

23  13.0 

-  7  45  4 

-0.3906 

0.5513 

0.0187 

+18  1  -39 

103  Tauri 

6.0 

2.23 

47 

24 

8.0 

18     3  43.6 

-  3  24.0 

+0.5066 

0.5507 

+0.0087 

+75+11 

118  Tauri 

5.7 

+2.37 

+3-9 

425 

4.2 

13  18.2 

+  5  51.1 

-0.5398 

0.5492 

-0.0124 

+10  1  -48 

121  Tauri 

60 

2.38 

32 

23 

58.4 

16     8.4 

+  8  35.6 

+0.6229 

0.5487 

0.0185 

+881-H7 

132  Tauri 

53 

2.48 

2.6 

24 

32.1 

22  19.8 

-  9  25.5 

-0.1513 

0.5486 

0.0319 

+32    -25 

z  Geminomm 

5.0 

2.53 

1.3 

23 

16. 1 

19     5   18.5 

-  2  40.9 

+0.9709 

0.5456 

0.0467 

+901+35 

2  Geminorum 

7.2 

2-55 

1.3 

23 

38.9 

6     4.9 

-  I  56.1 

+0.5166 

0.5454 

0.0483 

+76 1+  8 

>     ^  Geminorum 

6.3 

+2.56 

+0.9 

+23 

7.8 

7  54-2 

-  0  10.4 

+0.9969 

0.5449 

-0.052a 

+9oi+37 

I     4  Geminorum 

74 

2.56 

0.8 

23 

0.9 

8  161 

+  0  10.7 

+1.1057 

0.5448 

0.0529 

+90   +46 

5  Geminorum 

6.7 

2.60 

1.2 

24 

26.6 

8  42.8 

+  0  36.6 

-0.4964 

0.5447 

0.0538 

+12  '  -49 

6  Geminorum 

67 

2.57 

0.7 

22 

559 

9    6.5 

+  0  59.5 

+1.1520 

0.5446 

0.0546 

+90 

+50 

8  Geminorum 

6.5 

2.61 

0.8 

24 

0.1 

10  56.6 

+  2  46.0 

-0.1352 

0.5440 

0.0584 

+33 

-27 

9  Geminorum 

6.3 

+2.61 

+0.7 

+23 

-»65 

"  15.3 

+  3     40 

+0.0980 

0.5439 

-0.0590 

+46 

-15 

10  Geminorum 

7.0 

2.62 

05 

23 

38.4 

12    9.2 

^  3  561 

+0.1928 

0.5437 

0.0609 

+52  1  -10 

II  Geminorum 

73 

2.62 

0.5 

23 

30.6 

12  21. 1 

+  4     7.6 

+0.3257 

0.5436 

0.0613 

+61 i-  4 

12  Geminorum 

75 

2.61 

+0.4 

23 

19.0 

12  22.9 

-»^  4     9  4 

+0.5379 

05436 

0.0614 

+78    +  8 

fi  Geminorum 

32 

2.62 

0.0 

22 

339 

14     3.8 

^  5  470 

+1.2626 

0.5431 

0.0648 

490   +63 

d  Geminorum 

6.0 

+2.74 

-2.1 

+21 

52.8 

ao  3  32.1 

-  5  II. I 

+0.9704 

0.5388 

-0.0914 

+901  +31 

44  Geminorum 

6.0 

2.81 

2.7 

22 

47.3 

10   4.7 

<h  I     8.9 

-0,6754 

0.5365 

0.1037 

+  2-66 

A  Geminorum 

3-5 

2.86 

39 

22 

lO.O 

17  139 

+  8    4.3 

-0.8880 

0.5345 

0.1 165 

-4-68 

1  56  Geminorum 

57 

2.84 

4-4 

20 

38.0 

18   9.0 

+  8  57  8 

+0.8204 

0.5334 

0.1 182 

+90    4 18 

61  Geminorum 

6.0 

2.85 

47 

20 

27.5 

20  34.5 

•fii  18.6 

+0.7235 

0.5327 

0.1224 

+90   +12 

63  Geminorum 

57 

+2.87 

-45 

+21 

390 

20  56.7 

+11  40.1 

-0.6461 

0.5326 

-0.1230 

+  4-65 

79  Geminorum 

6.3 

2.90 

6.0 

20 

33.4 

21   5  30.2 

-  4     2.5 

-05465 

0.5293 

0.1373 

+10   -60 

85  Geminorum 

6.0 

2.92 

6.8 

20 

8.9 

10  43.2 

4-  I     0.8 

-0.8307 

0.5273 

01455 

-  7    -70 

B.  A.  C.  2658 

7.2 

2.91 

76 

18 

312 

13  153 

-♦•  3  28.2 

+0.6041 

0.5264 

0.1494 

+83+2 

Ci  Cancri 

4.8 

2.93 

8.2 

17 

57.0 

19   2.3 

+  9    4.6 

+0.3491 

0.5243 

0.1579 

462    -12 

B.  A.  C.  2810 

7.0 

+2.95 

-^.1 

+17  30.6 

%%    X  23.8 

.     -  8  45.5 

1 

-0.1949 

0.5221 

-0.1668 

+30  -42 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 

Tub  Star's 

1 

At  Conjunction  m  R.  A. 

Limiting 
Parallels. 

Red'nt  from 

Name. 

Mm 

1899^ 

Apparent 
Decimation. 

Wftthlncton 
Mean  Time. 

Hour  Angle 
H 

Y 

jr* 

y 

N. 

S. 

Am, 

A« 

S 

• 

• 

d    b     m 

h     m 

• 

• 

B.  A.  C.  5813 

73 

+0.93 

-X.5 

-25  IX.4 

6  XZ  X9.0 

-  8  46.8 

40.5073 

0.6014 

-O.OOOI 

+45 

-X2 

39  Ophiuch  i(  Sjiar) 

55 

0.92 

X.8 

24  10.7 

"  357 

-  8  11.7 

-0.5113 

06016 

40.0016 

-12 

-76 

B.  A.  C.  5831 

6.9 

0.91 

X.8 

23  57  7 

XX  58.0 

-  8     94 

-0.7279 

0.6016 

0.0017 

-24 

-90 

B.  A.  C.  5846 

6.8 

0.90 

1.5 

24  48.3 

13  X8.7 

-  6  52.1 

40.1239 

0.6021 

0.0056 

+22 

-33 

B  Ophiuchi 

33 

0.90 

1.5 

24  54  0 

13  25.8 

-  6  45.3 

40.2199 

0.602  X 

0.0060 

427 

-28 

B  A  C.  5868 

7.0 

+0.89 

-X.6 

-«4    9.1 

14  36.8 

-  5  37  2 

-0.5218 

0.6025 

40.0094 

-12 

-77 

b  Ophiuchi 

44 

0.88 

X.6 

24    50 

15     57 

-  5    9  5 

-0.5860 

0.6027 

0.0108 

-16 

-83 

{^  Ophiuchi 

52 

0.86 

X.6 

23  53  X 

X7    0.2 

-  3  X9.8 

-0.7581 

0.6033 

0.0x63 

-25 

-90 

63  Ophiuchi 

6.6 

0.77 

09 

24  52.0 

6    z  496 

+  5    77 

404827 

0.6052 

0.0421 

+47 

-13 

B.A.C.6066 

7.3 

0.76 

I.X 

23  55  5 

2  407 

+  5  56.6 

-0.4204 

0.6053 

0.0446 

-  4 

-68 

4  Sagittarii 

54 

40.75 

-I.I 

-23  48.5 

3  40.8 

♦  6  54  3 

-0.4917 

0.6055 

40.0475 

-  8 

-^4 

5  Sagittarii 

7.0 

075 

x.o 

24  x6.6 

3  49  3 

♦  7    2.4 

-0.017X 

0.6055 

0,0479 

4X8 

-4X 

7  Sagittarii 

59 

0.74 

0.9 

24  X6.9 

4  49  2 

+  7  59  8 

+00375 

0.6056 

0.0508 

♦2X 

-38 

Piazzi  17'*  330 

5.3 

073 

X.2 

23    8.4 

5    79 

4  8  X7.7 

-1.0835 

0.6056 

0.0517 

-44 

-90 

9  Sagittarii 

6.0 

0.73 

0.9 

24  2x8 

5  12.  X 

4  8  21.8 

• 

40.1384 

0.6056 

0.0521 

426 

-32 

B.  A.C.616X 

57 

+0.70 

-0.9 

-23  43  4 

8    9.4 

.  4X1    XX.6 

-0.3332 

0.6058 

40.0605 

4  2 

-6x 

B.  A.  C.  6304 

7.0 

0.63 

0.5 

24  XX.O 

x6  X3.4 

-  5     4  5 

+0.7062 

0.6056 

0.0836 

^% 

0 

24  Sagittarii 

59 

0.63 

05 

24  6.4 

z6  28.2 

-  4  50  3 

40.6516 

06056 

0.0844 

462 

-  3 

'  25  Sagittarii 

6.3 

0.62 

0.4 

24  X7.9 

x6  42.9 

-  4  36.3 

40.8623 

0.6056 

0.0851 

466 

4XO 

B.  A.  C.  6343 

63 

0.60 

0.6 

23  35.5 

18  X2.9 

-  3  10.0 

-^0.29x4 

0.6054 

0.0894 

+38 

-24 

26  Sagittarii 

6.6 

+059 

-05 

-2^  55  7 

19  28.x 

-  X  57.9 

40.7385 

0.6053 

40.0929 

466 

4  2 

28  Sagittarii 

56 

0.57 

0.7 

22    29.9 

21  X0.7 

-  0  X9.6 

-05134 

0.6050 

0.0977 

-  4 

-75 

30  Sagittarii 

6.6 

0.56 

0.7 

22    X6.7 

22  52.9 

4  Z    18.4 

-0.5605 

0.6048 

0.1024 

-  6 

-«o 

31  Sagittarii 

7.0 

055 

0.7 

22      2.4 

23  22.3 

♦  X  46.5 

-0.7456 

0.6047 

O.X037 

-X7 

-90 

33  Sagittarii 

6.0 

0.55 

0.8 

2X    29.0 

V    0    5.0 

4  2  27.4 

-X.2208 

0.6045 

O.X057 

-53 

-90 

vt  Sagittarii 

5.0 

-W.55 

-0.5 

>22   52.2 

0    7.5 

4  2  29.8 

40.1535 

0.6045 

0.X058 

432 

-32 

V*  Sagittarii 

5» 

055 

05 

22  47.9 

0  28.8 

4  2  50.3 

40.X203 

0.6044 

0.1068 

+30 

-33 

B.  A.  C.6448 

6.4 

0.54 

0.4 

23  x8.x 

0  48.8 

+  3     9  4 

40.6548 

0.6044 

0.X077 

+63 

-  3 

0  Sagittarii 

3-8 

0.52 

0.6 

21  534 

4    6.8 

4  6  X9.3 

-0.3702 

0.6036 

O.XX66 

+  5 

-«4 

IT  Sagittarii 

31 

0.50 

0.6 

21    XX. X 

6     33 

4  8  X0.9 

-0.8342 

0.603Z 

0.X218 

-20 

-90 

B.  A,C.66o7 

59 

•1^0.48 

~0.2 

-22  35  5 

XO   lO.O 

-XX  52.5 

41.0753 

0.6018 

40.X326 

467 

+25 

50  Sagittarii 

5  9 

0.46 

0.2 

2X    58.6 

12   20.6 

-  9  47  3 

40.7645 

0.601  z 

0.1381 

468 

+  3 

/  Sagittarii 

52 

042 

03 

20    0.2 

20      5.x 

-  2  21.7 

-0.0328 

0.5980 

0.157X 

427 

-42 

57  Sagittarii 

6.1 

0.41 

04 

X9  x8.x 

22   3X.I 

-  0  XX. X 

-0.3607 

0.5970 

0.X623 

4XO 

-63 

p  Capricomi 

53 

034 

0.0 

x8    8.9 

8  X2  46.0 

-zo  20.7 

4X.O730 

05896 

0.1928 

472 

+23 

1     r,  Capricorni 

7.0 

40.30 

-0.2 

-15  29  8 

16  XX.5 

-  7    32 

-0  8528 

05877 

40.X992 

-13 

-90 

Ti  Capricomi 

56 

0.30 

-0.2 

-X5  x8.6 
NEW 

x6  58.0 
MOON, 

-  6  Z8.5 

-0.8821 

0.5845 

0.2006 

-X5 

-90 

K  Piscinm 

4.7 

0.36 

-^2.9 

•f  0  42.2 

11  16  57.Z 

-  8  557 

+O.555X 

0.5523 

0.2530 

+75 

-XZ 

9  Piscium 

6.6 

+0.36 

42.9 

+  0  34.x 

17    57 

-  8  47  4 

40.7264 

0.5522 

40.2529 

490 

-  2 

x6  Piscium 

58 

0.39 

3-3 

x  32.6 

2X  X4.9 

-  4  46.6 

40.8007 

055IX 

0.2515 

490 

4  3 

19  Piscium 

49 

0.41 

37 

2  55  6 

IS    X  47  7 

-  0  23.Z 

+0.5524 

0.5500 

0.2496 

+75 

-XZ 

36  Piscium 

63 

0.50 

49 

7  40.8 

X5  35  8 

-iz    2.9 

-0.8574 

05477 

0.2406 

-  6 

-82 

d  Piscium 

53 

0.52 

49 

7  37.8 

X7  26.7 

-  9  XS7 

-0.3640 

0.5472 

0.2391 

421 

-60 

45  Piscium 

69 

+0.54 

448 

4  7    8.0 

X9  47  I 

-  7    0.0 

40.6976 

0.5472 

40.237  X 

490 

-  2 

75  Piscium 

6.0 

0.71 

65 

X2   25.0 

»»  X4  33  5 

4ZZ    8  8 

-0.4292 

0.5464 

0.2x70 

417 

-6x 

t)  Piscium 

37 

0.83 

72 

14  49  6 

14    X  591 

-  X  48.7 

-05303 

0.5468 

0.2016 

412 

-^ 

loi  Piscium 

63      0.86 

7.1 

X4     8.8 

3  57  5 

4  0      5.8 

40.5709 

05469 

O.X988 

478 

-  5 

103  Piscium 

6.8'     087 

7.2 

16    6.9 

5  32  4 

+  X  37.5 

-X.X626 

05470 

0x964 

-30 

-74 

105  Piscium 

6.3 

+088 

47.6 

+15  53.7 

5  43  9 

4  Z   48.6 

-0.8969 

0.5470 

40.1960 

-10    -74 

3  Ariel  is 

6.0 

0.9  X 

79 

16  54  5 

8  53  X 

♦  4  5x5 

-X3435 

05472 

0.1913 

-59    -73 

4  Arietis 

5.7 

0.92 

77 

x6  27.3 

9  37.1 

♦  5  34  0 

-0.7310 

05473 

O.X902 

4  0 

-73 

I  Arietis 

5-7 

0.97 

79 

17  X9.6 

X3  48.x 

4  9  36.6 

-0.8619 

05477 

0.1835 

-  8 

-73 

'  23  Arietis 

7.5 

X.Il 

8.4 

19  13-7 

23  42  9 

-  4  487 

-X.1268 

0.5487 

0.Z667 

-28 

^x 

26  Arietis 

1 

6.0 

+X.18 

48.3 

419  24.6 

»«    4  557 

4  0  Z34 

-0^758 

0.5492 

40.1574 

+14 

-57 

426 
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ELEMENTS  FOR  THE 

PREDICTIO 

FEBRUARY. 

N  OF  OCCULTATIONS. 

1 
1 

A. 

1 

The  Star's 

At  CONJUNCTIOK   IM   R. 

ParaUeU. 

Red'ns  from 

Name. 

1 

Mag. 

i89g.a 

,    Apparent 
1  DecIiDatioa 

Washington 
Mean  Time. 

Hour  Angle 

Y 

x' 

y 

N.     S. 

1 

1 



Aa 

Ad 

, 

d     h     m 

' 

1 

s 

1 

M 

e 

» 

h      m 

1 
•       • 

B.  A.  C.  782 

7.0 

+I.I9 

+7.9 

+  18 

26.2 

Ih     6   17.2 

4   I   32.1 

40.7644  '  0.5493 

40.1549 

490     +IX 

fi  Arietis 

6.0 

1.26 

8.3 

19 

350 

10   14.6 

+  5  21.5 

40.1500 

0.5497 

0. 1476 

4491-21 

47  Arietis 

6.0 

1.36 

8.2 

20 

16.0 

17   19.8 

-II  47.8 

40.4236 

0.5505 

0.1339 

467-6 

B.  A.  C.  920 

7.0 

1-37 

8.5 

21 

13.1 

17  41.2 

-II  27.1 

-0.5432 

0.5505 

0.1332 

4XO    -59 

t  Arietis 

4.6 

1-37 

8.4 

20 

56.3 

17  50  5 

-II   x8.i 

-0.2249   0.5505 

0.1329 

428     -40 

s  Arietis 

4.8 

+  1.47 

+7.9 

420 

403 

16    0  55.0 

-  4  28.0 

40.9518   0.5512 

40.1188 

490    ^^27 

Ti  Arietis 

50 

1.51 

7.8 

20 

471 

3  45  6 

-  1  43  3 

41.1623  10.55x4 

0.1 129 

490    445 

B.  A.  C.  1055 

6.8 

1.54 

8.0 

21 

41.2 

5  15  I 

-  0  16.8 

40.3627 

0.55x6 

0.1099 

463-6 

66  Arietis 

6.0 

157 

8.2 

22 

27.5 

6  58.7 

4    I    23.2 

-0.2787 

0.5517 

0.1063 

425     -40 

9  Tauri 

7.0 

1.63 

8.1 

22 

52.7 

xo  48.0 

+  5     4  7 

-0.3406 

0.55x9 

0.0983 

421     -43 

g  Pleiadum 

6.3 

+1.69 

-^8.2 

423 

58.4 

14  17.8 

4  8  27.2 

-1. 1906 

0.5521 

40.0909 

-39   -66 

17  Tauri 

4-3 

1.69 

8.2 

23  47 9 1 

14  19.9 

4  8  29.3 

-0.9977 

0.5521 

0.0908 

-20   -66 

20  Tauri 

50 

1.70 

8.2 

24 

3.3 

14  45  3 

4  8  53.8 

-1.2361 

0.5522 

0.0899 

-46-66 

23  Tauri 

47 

1.70 

8.1 

23 

38.2 

14  59  2 

+  9    7  3 

-0.7643 

0.5522 

0.0894 

-4-66 

7  Tauri 

3.1 

171 

8.1 

23 

47-7 

15  30.2 

4  9  37.1 

-0.8902 

0.5522 

0.0884 

-12    -66 

B.  A.  C.  1 170 

6.3 

+  1.71 

+7.8 

+23 

6.8 

15  54.1 

4IO      0.2 

-0. 1 196 

0.5522 

40.0874 

+34    -29 

26  Tauri 

7.0 

1.72 

7-9 

23 

33.0 

x6    9.8 

4IO    15.5 

-0.5679 

0.5522 

0.0869 

4  8    -57 

27  Tauri 

4.0 

1.72 

8.0 

23 

448 

16  15.4 

4IO   20.8 

-0.7726   0.5522 

0.0867 

-  4    -66 

28  Tauri 

6.2 

1.72 

8.0 

23 

49.8 

i6  15.9 

4IO    21.3 

-0.8618 

0.5522 

0.0867 

-xo   -66 

32  Tauri 

6.0 

1-75 

7-2 

22 

11.4 

19  44.2 

-10    17.6 

41.1987 

0.5523 

0.0792 

+90   452 

33  Tauri 

6.3 

-♦-1.76 

+7-4 

-f22 

53.1 

19  49.0 

-10    12.9 

+04537 

0.5523 

40.0790 

470   4  2 

B.  A.  C.  1238 

6.3 

1.79 

73 

22 

55.1 

21  334 

-  8  32.1 

40.5507 

0.5524 

00753 

♦79   *  8 

36  Tauri 

6.0 

1.82 

7.5 

23  49  8 1 

23     43 

-  7     4  3 

-0.3236 

0.5525 

0.0720 

422    -39 

B.  A.  C.  1347 

7-3 

195 

6.8 

24 

10.4 

IT    7  38.8 

4  I  12.5 

-0.1598 

0.5526 

0.0532 

431    -28 

62  Tauri 

6.0 

195 

6.8 

24 

4.0 

7  52.4 

4  I  25.6 

-00333 

0.5526 

0,0527 

+39   -21 

95  Tauri 

6.3 

+2.07 

+59 

423 

53.9 

16  30.8 

4  9  46.2 

+05235 

0.5519 

40.0336 

477 ' >IO 

B.  A.  C.  1463 

6.3 

2.08 

56 

23 

26.6 

17  38.3 

4IO   51.4 

41. 0569 

0.5518 

0.03x0 

490   *43 

99  Tauri 

6.0 

2.16 

51 

23 

47.5 

23     50 

-  7  53  I 

40.8X47 

05513 

0.0190 

490   -►28 

k  Tauri 

6.0 

2.X8 

55 

24 

53.7 

23  13.0 

-  7  45  4 

-0.3906 

0.5513 

0.0x87 

418    -39 

103  Tauri 

6.0 

2.23 

47 

24 

8.0 

18    3  43.6 

-  3  24.0 

40.5066 

0.5507 

40.0087 

+75    *" 

118  Tauri 

57 

+2.37 

+3.9 

425 

4.2 

13  18.2 

+  5  51.1 

-0.5398 

0.5492 

-0.0124 

4 10   -48 

121  Tauri 

60 

2.38 

32 

23 

58.4 

16    8.4 

4  8  35  6 

40.6229 

0.5487 

0.0x85 

488  ■  ^\y 

132  Tauri 

53 

2.48 

2.6 

24 

32.1 

22  19.8 

-  9  25.5 

-O.X513 

0.5486 

0.0319 

432    -25 

I  Geminorum 

5.0 

253 

13 

23 

16.1 

19    5  18.5 

-  2  40.9 

40.9709 

05456 

0.0467 

490  ,♦35 

2  Geminorum 

7.2 

255 

13 

23 

38.9 

6    4.9 

-  I  56.1 

40.5166 

0.5454 

0.0483 

476   ♦  8 

^  Geminorum 

6.3 

+2.56 

+0.9 

423 

78 

7  54  2 

-  0  X0.4 

40.9969 

0.5449 

-0.0522 

4901437 

4  Geminorum 

74 

2.56 

0.8 

23 

0.9 

8  16. 1 

4  0  10.7 

41.1057 

05448 

0.0529 

490   '''46 

5  Geminorum 

6.7 

2.60 

1.2 

24 

26.6 

8  42.8 

+  0  36.6 

-0.4964 

05447 

0.0538 

4X2     -49 

6  Geminorum 

6.7 

257 

07 

22 

559 

9    6.5 

+  0  59  5 

41.1520 

0.5446 

0.0546 

490  j-^  50 

1    8  Geminorum 

6.5 

2.61 

0.8 

24 

0.1 

10  56.6 

4  2  46.0 

-0.1352 

0.5440 

0.0584 

+33   -27 

9  Geminorum 

6.3 

-f2.6l 

+0.7 

423 

46.5 

II  153 

4  3     4.0 

40.0980 

05439 

-0.0590 

446-15 

10  Geminorum 

7.0 

2.62 

05 

23 

38.4 

12      9.2 

+  3  561 

40.1928 

0.5437 

0.0609 

452   -xo 

II  Geminorum 

73 

2.62 

05 

23 

30.6 

12   21.1 

4  4     7.6 

40.3257 

0.5436 

0.0613 

461    -  4 

12  Geminorum 

7-5 

2.61 

404 

23 

19.0 

12    22.9 

4  4     9.4 

+0.5379 

05436 

0.0614 

478    ♦  8 

fi  Geminorum 

32 

2.62 

0.0 

22 

339 

14      3.8 

-^  5  47  0 

41.2626 

0.5431 

0.0648 

490   4.63 

d  Geminorum 

6.0 

■I-274 

-2.1 

421 

52.8 

ao  3  32.1 

-  5  ii.i 

40.9704 

0.5388 

-0.09x4 

490    *3i 

4^  Geminorum 
0  Geminorum 

6.0 

2.81 

27 

22 

47  3 

ID      4.7 

4  I     8.9 

-0.6754 

05365 

0 1037 

4  2    -66 

3  5 

2.86 

39 

22 

lO.O 

17    13.9 

^  8     4.3 

-0.8880 

05345 

0.X165 

-  4    -68 

56  Geminorum 

5-7 

2.84 

44 

20 

38.0 

18      9.0 

4  8  57  8 

40.8204 

05334 

0.1x82 

490    *i% 

61  Geminorum 

6.0 

2.85 

47 

20 

275 

20  34  5 

411    18.6 

+07235 

0.5327 

0.1224 

490   -»ia 

63  Geminorum 

57 

+2.87 

-45 

421 

390 

20  56.7 

411    40.1 

-  0.6461 

05326 

-0.1230 

+  4     65 

79  Geminorum 

6.3 

2.90 

60 

20 

334 

21     5  30.2 

-  4     2.5 

-05465     0.5293 

0.1373 

4IO     -60 

85  Geminorum 

6.0 

2.92 

6.8 

20 

89 

10  43  2 

4    I       0.8 

-0.8307 

0.5273 

01455 

-  7    -70 

B.  A.  C.  2658 

7.2 

2.91 

7.6 

18 

31.2 

13  15  3 

4    3    28.2 

40.6041 

0.5264 

0x494 

483     ^    2 

Ci  Cancri 

1 

4-8 

293 

8.2 

17   57.0 1 

19     23 

4    9      4.6 

40.3491 

0.5243 

0.1579 

462     -X2 

B.  A.  C.  28x0 

1 

7.0 

+2.95 

-9.1 

+17 

30.6 

M    1  23.8 

-  8  45.5 

-0X949 

0.5221 

-0.1668 

430     -42 

OCCULTATIONS,  1899. 


427 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 


The  Star's 


Name. 


ii*  Cancri 

54  Cancri 
o^  Cancri 
^  Leonis 
h  Leonb 

o  Leonis 
xo  Sextanttfl 
II  Sextantis 

IT  Leonis 
x6  Sextantis 

43  Leonis 
34  Sextantis 
36  Sextantis 

55  Leonis 
/'  Leonis 

/^  I^eonis 
t  Leonis 

B.  A.C.4006 
q  Virginia 
75  Virginis 


Msff. 


Red'oa  from 
i899.a 


^ 


Apparant 
DflclmatifHL 


60 

63; 
57 
5  3 

57 

3-8 
6.0 
6.0 

50 
6.9 


t 

+2.95 
2.97 

2.97 
2.96 

294 

+2.94 
294 
293 
2.93 
2.91 


65 

+291 

6.7 

287 

6.6 

2.87 

6.2 

285. 

54 

2.84 

57 

♦283 

53 

280. 

6.1 

2771 

57 

2.701 

6.0 

4-2.64 

9.2 

I.O 

1.4 

36 
38 

4-4 
50 
51 
52 

56 

6.1 
6.7  ' 
68 
7.0 
72 

73 

7  3 
7.2 

6.6 
4-4 


+17  22.6 

15  43  3 

15  42  4 
II  44.6 

ID    9.4 

•fio  20.9 
9  24  4 
8  47.5 

8  31.5 

6  39.7 


+  7 

4 

3 
I 

4    O 

■I-    O 

-    2 

4 
8 


30 
6-4 
0.9 

X6.2 

32.3 
28.5 

27.1 

46.6 
54.0 
50.9 


Wathlngton 
Moan  Time. 


d 


%Z 


%A 


h  m 

I  57.6 

14  55  o 

18  8.2 

12  26.0 

12  27.4 


17 
I 

2 
3 


20.7 
31.0 

255 
330 


aft 


»5 

2 

3 
9 


49  5 
26.2 

48.5 
299 


13  46.0 


98 


19 

4 

15 

13 
18 


135 

5.8 

6.6 

21.0 

40.8 


MARCH. 


83  Virginis 
85  Virginis 

B.  A.  C.  4722 
B.  A.  C.  4923 
42  Librse 

B.  A.  C.  5253 
B.  A.  C.  5254 

6  Scorpii 
19  Scorpii 

p  Ophiuchi(.S'.i/rtr) 

22  Scorpii 

25  Scorpii 

18  Ophiuchi 
22  Ophinchi 
B.  A.  C.  5709 

26  Ophinchi 
31  Ophinchi 

B.  A.  C.  5815 
390phiuchi(  SMar)\ 
B.  A.  C.  5831      1 
B.  A.  C.  5846      j 
B  Ophiuchi 

B.  A.  C.  5868 
b  Ophiuchi 
^Ophiuchi 
63  Ophiuchi 
B.  A.  C.  6066 

4  Sagittarii 

5  Sagittarii  i 

7  Sagittarii  | 
Piazzi  I7*»,  330 

9  Sagittarii 


6.0 
6.5 

58 
7-3 
57 
58 
5-8 

2.6 

51' 
50 
5  5 
70, 

6.7  I 
6.7: 

6.3 
6.1  ! 

6.7  I 

7.3! 
5-5  I 
6.9 
6.8 

33 

7.0 

44 
52 
66 

7-3 

54 

70 

5-9 

53 
60' 


-1-2.58 
2.58 

-^2.51  I 
2.40  I 

2.26  I 

2.21 
2.20 

f2.l6- 
2.10, 
2.06 
2.06  I 
1.98  I 

♦  1.96' 
1.92  ' 
I  92  I 
I.91 
1.90 

-•-1.84 
1.83 
1.82 
X.81 
I.81 


137 :    -15  40  5 

138!      15  158 


12.3 
98 

7-3 
6.5 
6.7 

■  6.9 

55 

56 
4.8 

38 

4.0 
42 
3-4 

34 
3.0 

-  2.6 
2.9 

30 
2.6 

25 


-H.79 

178 

-  2.7 

2.6 

175 

1.62 

25 

1.2 

1.62 

15 

+1.61 

I.6I 

t.6o 
1.58 
159 


1.4' 
1.2  I 

I.I 

15 
i.x 


Piazzi  I7*»,  334     5.3  '  -^157  "  -  »-6 


-17 
20 

23 
24 
23 

-22 

23 
23 
24 
25 

-24 

23 
24 
24 
25 

-25 
24 
23 
24 
24 

-24 

24 

23 

24 
23 

-23 
24 
24 
23 
24 


44.0 

576 
29.5 
14.0 
40.7 

20.2 

557 
130 

537 

20.7 

27.9 
20.9 

56.4 
50.2 
30.1 

11.5 

107 

578 

483 
54.0 

91 
50 

531 
52.0 

555 

48.4 
166 
16.9 

8.4 
21.8 


-22   30.4 


1     O  X4.1 
o  45  4 


% 
8 


14 
9 
3 
9 
9 

12 

20 

22 

o 


38.3 

2X.5 

40.4 
193 

20.7 

03 

154 
16. 1 

6.1 


6  45.2 

7  55  o 

9  57  9 

11  57.6 

12  2.2 

13  50.0 

18  27.3 

19  53 

19  76 

20  31.2 

20  38.5 

21  52.0 

22    21.9 

6     o  20.6 

9  29  4 
10  22.4 


II 
II 
12 


249 
337 
35  9 
«  55  3 
12  597 


8  25.2  .     - 


At  Conjumction  in  R  A. 

1 

1  UmitiaK 
ParaUeliL 

Honr  Ancle 

H 

Y 

X* 

y 

N. 

b. 

b   ro 

• 

• 

-  8  12.7 

-0.1417 

0.5219 

-0. 1676 

433  -40 

4  4  21.6 

-0.5849 

0.5175 

0.1839 

4  9-68 

+  7  29.1 

-1.1662 

0.5165 

0.1876 

-30  -74 

+  I  15.0 

-0.3830  0.5117 

0.2059 

421 ;  -59 

+  I  16.4 

-^13653 

0.5117 

0.2059 

490  +60 

1 

+  6  1.2 

40.1372 

0.5106 

-0.2100 

+48  -30 

-10  2.5 

-0.5651  0.5092 

0.2160 

4IO 

-73 

-  9  9-5 

-0.0828  , 0.5090 

0.2166 

+36 

-43 

-  8  3.9 

-00322  0.5089 

0.2174 

+39 

-40 

-  3  20.0 

40.9538  0.5082 

0.2204 

+90 

+15 

+  3  51.8 

-1.1215  0.5076 

-0.2244 

-24 

-83 

-  9  49  4 

-0.2910 ,  0.5073 

0.2286 

+25  i  -57 

-  8  295 

40.5918  0.5073 

0.2290 

479 

-9 

-  2  57.6 

•t^i.1932  0.5074 

0.2305 

490 

430 

+  I  11.3 

M.0075  , 0.5077 

0.2313 

490 

4l6 

-t-  6  29.5 

-0.1889  0.5082 

-0.2319 

430 

-51 

-  8  53.4 

-ho.9418  0.5096 

0.2320 

488  411 

+  I  48.5 

40.9192  <  0.5121 

0.2309 

485  4 10 

-  0  36.1 

40.3389  0.5198 

0.2210 

458  -22 

+  3  49-6 

40.3622  0.5349 

-0.1958 

468 

-10 

4  9  12.2 

4  9  42.5 

-  o  32.0 

-  6  47.5 

410  51.7 

-  7  42  I 

-  7  40.7 


-  5 

4  2 

+  4 
4  6 

-II 

-  9 

-  8 

-  6 

-  6 

-  4 


71 
49.1 

45  3 
310 

5-4 

58.3 
0.2 

52 
08 

17.2 


40  9.1 

4   O  45.6 

4   O  47.8 

4   2  81 

4   2  15.1 


4 
4 
4 


3 
3 
5 
9 


257 
544 
48.3 
24.8 


-  8  34.0 


7 

7 
6 

6 

6 


339 

25.5 
25.8 

7.2 

30 


40.3746 
-0.1612 

-0.0252 
40.5024 
40.9776 
41.2255 
40.6475 

-0.9638 
40.1132 
-0.7348 
40.9008 
41.0910 

40.1506 
-X0493 
40.5411 

+0.4339 
-1.0870 


0.5371 
0.5387 

0.5478 
0.5606 
0.5728 

05763 
0.5763 

0.5767 

,  0.5822 

0.5833 

05843 
05873 

0.5877 

:  0.5885 
0.5892 

;  0.5892 
0.5898 


40.7351  0.5913 

-0.3001  0.5915 

-0.5201  0.5915 

+0.3443  0.5918 

40.4417  0.5919 


13  2.7   -  6  0.1 


-0.3130 

-0.3785 

-0.5549 
40.6985 

-0.2206 

-0.2940 
40.1883 
40.2429 
-0.8974 

+03452 


'  0.5922 

0.5923 
,  0.5927 
j  0.5941 
I  0.5942 

0.5942 
.  0.5943 

0.5943 
.  0.5943 


0.5943 


-1.1962  0.5943 


-0.1889 
0.1882 

-0.1688 
0.1366 
0.0986 
0.0836 
00855 

-0.0793 
0.0590 
0.0540 
0.0493 
0.0321 

-0.0290 
0.0236 
0.0183 
0.0181 
0.0132 

-0.0007 

40.00I0 
O.OOII 

0.0049 
0.0052 

40.0085 

0.0099 
0.0153 

0.0404 
0.0429 

40.0457 

0.0461 
0.0490 
0.0498 
0.0500 

40.0502 


455  -20 

425  -49 


+30 

+57 
467 

466 

462 


-42 
-12 

4l8 

+44 
-  3 


-32  -90 

426 !  -34 
-20 .  -90 
465  413 
465  .  4.29 


+25 

-43 
+49 
442 

464 

465 

-  I 

-13 

+34 
441 

-  1 

-  5 

-M 
463 

4  6 

+  3 
429 

+32 

-31 
+38 


-31 
-90 
-10 
-16 
430 

4  2 
-60 
-76 
-21 

-15 

-60 

-65 

-80 

o 

-54 

-59 
-30 
-26 

-90 
-21 


-55-90 


430 


OCCULTATIONS,  1899. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

1                                                                                         MARCH. 

The  Star's 

At  Cokjunction  in  R.  A. 

'  Limiting 
Parallels 

1 

Name. 

Mag. 

6.6 
6.2 

5-4 
57 
5.3 

Red'ns  from 

AppaFent 
Declination. 

Washington 
Mean  Time. 

Hoar  Angle 
H 

Y 

X* 

y 

N. 

S. 

Zia 

6A 

36  Sextantis 

55  Leonis 

/•Leonis 

/*  Leonis 

e  Leonis 

• 
+2.91 
2.92 

2.93 
2.94 
2.96 

m 
-18.0 
18.5 
18.7 
18.9 
19.4 

+  3    0.9 
z  16.2 

0  32.3 
+  0  28.5 

-  2  27.1 

d     h     m 

24  10  57.1 
16  36.2 
20  50.4 

25  2   15.1 
II      2.1 

h     m 
+  0  26.7 

+  5  56.2 
+10     3.2 

-  8  41  3 

-  0    9.5 

+0.5348 
<t-i.i48o 
+0.9732 
-0.2048 
+0.9436 

0.5091 
0.5094 

0.5100 

0.5109 

0.5128 

-0.2273 
0.2289 
0.2298 
0.2306 
0.2309 

• 

+74 
+90 

+90 

+29 

+88 

+27 
+14 
-52 

+12  ' 

B.  A.  C.  4006 

q  Virgin  is 

75  Virginis 

!  83  Virginis 

85  Virginis 

6.1 

57 
6.0 

6.0 
6.5 

•(-2.98 
3.02 

307 
3.08 
308 

-19.6 

195 
17.9 

17.2 
17.0 

-  4  46  6 
8  54.0 

14  50.9 

15  40.6 
15  15.9 

21    55.2 

26  19  51.0 

28    0  43.0 

6  10.9 

6  41.7 

+10  24.7 
+  7  41.4 
+11  39-2 

-  7     3.5 

-  6  337 

+0.9489 
+0.4261 
+0.7125 

+0.5373 
+0.0054 

0.5160 

0.5249 

0.5408 
0.5420 

0.5446 

-0.2296 
0.2207 

0.1954 
0.1888 
0.188 1 

f85 
+63 

+75 
+65 

+34 

+  12 
-17 

-  X 

-II 
-40 

B.  A.  C.  4722 
B.  A.  C.  4923 
42  Librz 

B.  A.  C.  5254 
6  Scorpii 

5.8 
7-3 
57 
5-8 
2.6 

+308 
309 
303 
2.99 

295 

-15.8 

13.5 
10.0 

9.2 
9.2 

-17  44.0 
20  57.7 
23  29.6 
23  40.8 
22  20.2 

20  22.3 
29  14  51.6 
SO    9     1.7 

14  40.4 
17  19.6 

+  6  39.5 
•I-  0  29.9 

-  5  59  6 

-  0  33.6 

+  X  59  5 

+0.1654 
+0.7194 
+1.2164 
+0.8929 
-0.7157 

0.5535 
0.5654 

0.5761 

0.5790 

0.5803 

-0.1686 

0.1362 
0.0978 
0.0848 
0.0785 

+40 
+69 
+67 
+66 
-17 

-31 
0' 

+43 

+13 
-90 

19  Scorpii 
pOphiuchi(5'.  star) 
22  Scorpii 
15  Ophmchi 
18  Ophiuchi 

51 

5.0 

55 

7.3 
6.7 

+2.92 
2.89 
2.90 

2.80 
2.82 

-  7-5 

7-4 
6.6 

6.2 
5-4 

^3  557 

23  13  0 

24  53  7 
22  59.8 

24  27.9 

81     I  34.1 

3  34  9 

5  25.0 

iz  26.7 

13  15  5 

+  9  551 
+11  51.4 

-10  22.8 

-  4  351 

-  2  505 

-0.3679 
+0.4798 
41.1590 
-10437 
+0.4128 

0.5838 
0.5846 
0.5851 

0.5872 
0.5876 

-0.0583 
0.0532 
0.0486 

0.0331 

0.0283 

+4X 
-  6 

+65 
-42 

-»4i 

-19' 

-72 

+37 
-90 

-17 

22  Ophiuchi 
24  Ophiuchi 

B.  A.  C.  5709 
26  Ophiuchi 

B.  A.  C.  5815 

6.7 
5-9 

6.3 
6.1 

7.3 

+277 
2.76 

279 
2.78 

+2.72 

-  5  5 
55 

47 

47 
-3.6 

-^3  20.9 

22  59.5 

24  56.4 
24  50.2 

-25  XX.5 

15  19  0 

16  6.1 

17  19.5 
17  24.1 
23  52.3 

-  0  51.8 

-  0     6.6 

^  X    3.9 
•h  x     8.4 
+  7  2X.4 

-0.7905 
-1.1741 
+0.8067 
+0.6992 
+X.0048 

0.5882 
0.5884 
0.5887 
0.5887 

0.5898 

-0.0229 
0.0209 
0.0177 
0.0175 

-0.0002 

-26 

-55 

+65 
+63 
+65 

-90 
-90 

+  7 
0 

+22 

APRIL. 

39  Ophiuchi(5.  star) 
B.  A.  C.  5831 

5-5 
6.9 

+2.71 
2.69 

-3.8 
3-9 

-24  ia7 
23  57-8 

1    0  30.5 
0  32.9 

+  7  58.2 
+  8    0.5 

-0.0349 
-0.2559 

0.5899 
0.5899 

+0.0014 
0.0015 

+X3 

-  8 

-42 

-56 

B.  A.  C.  5846 
Q  Ophiuchi 

B.  A.  C.  5868 
b  Ophiuchi 
^  Ophiuchi 

6.8 

3-3 
7.0 

4.4 
5-2 

+2.69 
2.69 

2.66 
2.66 
2.63 

-  3.4 
3.3 
34 
3.3 
30 

-24  48.3 
24  54.0 
24    91 
24    50 
23  531 

1  57  3 

2  4.6 

3  18.9 
3  49.2 
5  49.x 

+  9  2X.5 

+  9  28.5 
+XO  39  9 
•i-xx    9.0 
-xo  55.8 

+0.6130 
+0.7109 
-0.0469 
-0.1 128 
-0.2899 

0.5901 

0.5901 
0.5902 

0.5903 
0.5905 

+0.0052 
0.0056 
0.0089 
0.0103 
0.0156 

+54 
+64 

+13 

+  9 
0 

-  5 

+   X 

-43 
-47 
-58 

63  Ophiuchi 
B.  A.  C.  6066 

4  Sagittarii 

5  Sagittarii 
7  Sagittarii 

6.6 

7.3 

5.4 
7.0 

5.9 

+2.54 
2.51 
2.49 
2.50 

2.49 

-  1.3 
1-5 
1.3 
I.I 

I.O 

-24  52.0 

23  55.5 

23  48.4 

24  16.6 

24  16.9 

15     5-3 
X5  59.1 
17    2.5 

17  11.4 

18  14.6 

-  2    1.5 

-  X    9.9 

-  0    8.9 

-  0    0.4 
+  I    0.3 

+0.9729 
+0.0473 
-0.0266 
+0.4592 
+0.5143 

0.5906 

0.5905 
0.5904 

0.5904 

0.5904 

+0.0403 
0.0426 

0.0454 

0.0458 
0.0486 

+65 
+21 
+17 

+45 
+49 

+X9 
-37 
-42 
-X4 

-XI 

Piazzi  i7*>,  330 
9  Sagktarii 
Pfeizzi  i7»»,  334 
B.  A.  C.6161 
B.  A.  C.  6304 

5.3 
6.0 

5.3 

57 
7.0 

+2.46 
2.48 
2.45 
2.44 
2.34 

-  X.3 
0.9 

1-4 

-  0.7 

+  0.7 

-23    8.4 
24  21.8 

22  50.4 

23  43  4 

24  1 1.0 

18  34  4 
18  38.8 
18  41.8 

21  45-9 
%    6  18.2 

+  X  19.4 
•I-  X  23.6 
♦  X  26.5 

+  4  23.3 
-11  24.6 

-0.6345 
+0.6173 
-0.9357 
+0.1309 
+I.1875 

0.5903 
05903 
0.5903 

0.5900 
0.5886 

+0.0495 
0.0497 

0.0498 

0.0579 
0.0799 

-X5 

+57 

-33 

+27 
+66 

-88 

-  5 

-90 
-32 
+39 

24  Sagittarii 

1        B.  A.  C.  6343 

26  Sagittarii 

28  Sagittarii 

'  30  Sagittarii 

5.9 

6.3 
6.6 

56 
6.6 

+2.33 
2.29 

2.28 

2.23 

2.20 

+  0.7 
0.8 
I.I 
0.9 
1.0 

-24    6.4 

23  35.5 
23  55  6 
22  29.9 
22  16.7 

6  33.8 

8  24.9 

9  44  6 
IX  336 
X3  22.0 

-XI    9.5 

-  9  22.8 

-  8     6.2 

-  6  21.5 

-  4  37.3 

+1.1308 
+0,7586 
+1.2159 
-0.0728 
-0.1244 

0.5885 
0.5882 

0.5879 

0.5874 

0.5869 

+0.0806 

0.0853 
0.0886 

0.0931 

0.0976 

+66 
+66 
+66 
+19 
+17 

+33 1 

+43 
-44 
-47 

31  Sagittarii 

33  Sagittarii 

vi  Sagittarii 

v«  Sagittarii 

B.  A.  C.  6448 

7.0 
6.0 
50 
5.1 
6.4 

•I-2.I9 

2.17 
2.20 
2.19 
2.20 

+  i.o 
0.9 

1.4 
X.5 
17 

-22     2.4 

21  29.0 

22  52.1 

22  47.8 

23  18.1 

X3  53  3 
X4  38.8 
X4  41-3 
15    40 
15  25.2 

-4    7-2 

-  3  23.5 

-  3  21.1 

-  2  59.2 

-  2  38.9 

-0.3150 
-0.8049 
+0.6074 
+0.5726 

+I.X2X4 

0.5868 

0.5866 

1 0.5866 

0.5865 
0.5864 

+0.1006 
0.X007 
0.X008 
O.IOI8 
0.1026 

+  7 
-20 

+61 

+58 

+67 

-60 

-  81 

+31: 

^  Sagittarii 

1 

35 

+2.15 

•I-  z.o 

-21  14.3 

x6    8.7 

-  X  57.0 

-0.8987 

0.5862 

+01044 

-26 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                  | 

1 

] 

MARCH. 

1 

1 
1 

Tmb  S 

Star's 

At  CowjuiccTioii  m  R  A. 

LimitiiiK 
P.4ralleliL 

Red'ns  from 

Name. 

Mag. 

I8s 
Am 

Apparent 
Decimation. 

Wathinftoo 
Mean  Time. 

Hoar  Angle 
H 

Y 

jr* 

y 

A'. 

1 

1 
e 

n 

m 

• 

d    h     m 

h     m 

e 

27  Tauri 

40 

+1.26 

+    6.5 

♦23  44.8 

16    0  37.0 

-  3  29.8 

-X.0295 

0.5598 

40.0873 

-23 

-66 

28  Tauri 

6.2 

1.27 

6.5 

23  49  8 

0  37-5 

-  3  29  3 

-X1179 

05598 

0.0873 

-3X 1 -66 \ 

B.  A.  C.  ZX89 

6.0 

1.26 

58 

21  564 

0  587 

-  3     8.8 

40.9298 

05598 

0.0865 

490   429 

32  Tauri 

6.0 

1.30 

5.8 

22  11.3 

4     1.2 

-  0  X2.7 

40.9x83 

05597 

0.0797 

490 

429' 

33  Tauri 

6.3 

X.30 

6.0 

22  53.0 

4     58 

-  0    8.3 

40.1812 , 0.5597 

0.0796 

+51 

-X2 

1 

B.  A.  C.  1238 

6.3 

+X-33 

+    5.9 

422   55.1 

5  47  9 

+  X  30.3 

40.2763 

0.5596 

4ao758 

+57 

-  7 

36  Tauri 

6.0 

135 

6.1 

23   498 

7  X69 

4  2   56.x 

-0.5891 

05595 

0.0723 

+  7 

-57 

B,  A.  C.  X347 

7.3 

147 

58 

24    10.4 

15  408 

4XX      2.3 

-04305 

0.5587 

00535 

4l6 

-44 

62  Tauri 

6.0 

147 

57 

24      40 

X5  54  2 

4ZI    X5.2 

-03053 

0.5586 

0.0530 

+23   -37 

V*  Tauri 

6.0 

1.48 

51 

22   46.2 

X7  22.6 

-XX  19.4 

4X.X672 

0.5586 

0.0497 

490,  451  j 

95  Tauri 

6.3 

+1-59 

^  50 

+23  53  9 

17    0  22.9 

-  4  33  9 

+0.244  X 

05575 

40.0338 

+55   -  5 

B.  A.  C.  1463 

6.3 

1.60 

47 

23  26.6 

X  29.2 

-  3  30  0 

40.7722 

05574 

0.0313 

490   424 

99  Tanri 

6.0 

1.68 

47 

23  47  5 

6  504 

4  I  40.0 

405319 

05563 

0.0191 

+77 

4X2. 

k  Tauri 

60 

1.67 

46 

24  537 

6  58.2 

♦  X  47-5 

-0.6622   0.5563 

0.0x89 

4  2 

-59 

X03  Tauri 

6.0 

174 

41 

24    8.0 

XX  24.6 

4  6    4.7 

40.2266 1 0.5554 

40.0089 

+54 

-  3 

1x8  Tauri 

57 

+1.87 

+  3.6 

+25     4.2 

20  5x3 

-  8  48.2 

>o.8zo5 

0.5529 

-0.0x21 

-  7 

-65 

12  X  Tauri 

6.0 

1.90 

2.9 

23  58.4 

23  39  5 

-  6     5.7 

♦0.3435 

05521 

0.0x83 

462 

4   2 

B.  A.  C.  z8oz 

6.0 

194 

2.2 

23    9-5 

18    3  X38 

-  2  38.6 

+1.1562   0.5509 

0.0261 

+90 

452 

132  Tauri 

53 

«99 

24 

24  32.x 

546.8 

-  0  10.9 

-0.4235 

0.5502 

0.03x6 

4X6 

-42 

140  Tauri 

7.0 

2.04 

X3 

22  537 

XX     X.8 

+  4  53  5 

4X.X784 

0.5484 

0.0429 

490 

+53 

X  Geminomm 

50 

4-2.06 

+  X.3 

423   ]6.2 

12  41.6 

4  6  299 

40.6936 

05479 

-0.0463 

490 

4l8 

1    2  Geminorum 

7-2 

208 

X.3 

23  389 

X3  27.6 

+  7  X4  3 

40.2418 

0.5476 

0.0479 

+55   -  6 

1    3  Geminorum 

63 

2.09 

x.o 

23     78 

X5  16.x 

4  8  59.2 

40.7207 

05470 

0.05x8 

490  I  4X9 

4  Geminorum 

7.4 

2.09 

0.9 

23     0.9 

X5  37-5 

4  9  X9  9 

40.829a 

0.5468 

0.0525 

490  426 

5  Geminorum 

6.7 

2.12 

X.4 

24  26.6 

x6    4.3 

4  9  45.8 

-0.7632 

0.5466 

0.0534 

-4-66 

*    6  Geminorum 

67 

^2.11 

+  0.8 

+22  55.9 

16  27.8 

4XO     8.5 

+0.8755 

05464 

-0.0542 

490  428 

If  Geminorum 

35 

2.14 

0.5 

22  32.2 

X7  39  2 

4XX    17.5 

4x2443 

0.5460 

0.0567 

490  460 

8  Geminorum 

6.5 

2.15 

09 

24    o.x 

x8  17.0 

4XX    54  I 

-0.4032 '  0.5458 

0.0579 

+X7  I  -43 

9  Geminorum 

63 

215 

0.8 

23  46.5 

x8  35  5 

-XI  48.0 

-0.171X' 05457 

00586 

430 

-29 

zo  Geminorum 

70 

2.15 

0.7 

23  38.4 

19  29.2 

-10  56.2 

-0.0767   0.5453 

00604 

+36 

-24 1 

zx  Geminorum 

73 

+2.15 

+  0.6 

+23  30.6 

19  409 

-xo  44.9 

40*0556 

05453 

-0.0608 

+43 

17 

12  Geminomm 

75 

2.15 

+  0.5 

23  19.0 

19  427 

-xo  43  I 

•K>.2667 

05453 

00609 

457-6 

d  Geminorum 

6.0 

2.31 

-  17 

2X    52.8 

19  10  47.2 

+  3  5x6 

+0.7067 

05393 

00905 

4901415 

4^  Geminorum 
i  Geminomm 

6.0 

2.40 

2.2 

22  47  3 

17  X8.5 

4XO    10.2 

-0.9270 

05374 

0.X026 

-X5 

-67 

35 

2.46 

33 

22    ZO.O 

%0    0  27.0 

-  6  55.0 

-X.0203 

05336 

O.XX53 

-21 

-68 

.  56  Geminomm 

57 

+2.45 

-  3.9 

+20   38.0 

X  22  0 

-  6  3.7 

40.5708 

05330 

-0.1x77 

480 

+  4 

6x  Geminorum 

6.0 

247 

42 

20   27.5 

3  47  4 

-  3  4X  0 

■I-0.476I 

05322 

0.1211 

47  X 

-  2, 

63  Geminorum 

57 

249 

38 

21    390 

4     95 

-  3  19  5 

-08H86 

0.5320 

0.12x7 

-XX 

-68 

79  Geminomm 

63 

«55 

5  3 

20  33  4 

X2  42.8 

+  4  577 

-0.7802 

05285 

0.1357 

-  4 

-«9 

g  Geminomm 

53 

2.52 

59 

x8  45  3 

X3  X39 

4  5  27.8 

+X.1459 

0.5283 

0.1365 

490 

440 

85  Geminomm 

6.0 

•f2.6o 

-  60 

420    8.9 

X7  56.0 

4XO      X.X 

-1.0578 

05264 

-0x438 

-23 

-70 

B.  A.  C.  2638 

7.2 

2.59 

68 

18  31  2 

20  282 

-XI  3X.3 

40.3768 

05254 

0.1476 

+64 

-xo 

C  Cancri 

4.8 

263 

7.6 

17  57  0 

SI    2  15.6 

-  5  54  4 

40130X 

0.5232 

o.x  560 

+48 

-24 

B.  A.  C  2810 

7.0 

2.68 

8-4 

X7  30.6 

8  377 

40  16.  X 

-0.4039 

0.5220 

0x648 

4l8 

-55 

d*  Cancri 

6.0 

2.67 

85 

17  22.6 

9  XI.5 

4  0  48.9 

-0.3498 

0.5206 

0.X655 

42  X 

-5X 

,  54  Cancri 

6.3 

-^2.74 

-I0.5 

♦X5  43  3 

22  10.0 

-XO  35  8 

-0.7731 

0.5x64 

-O.X8I6 

-  2 

-74 

0*  Cancri 

57 

2.76 

X0.8 

X5  42.4 

a«   X  23.5 

-  7  28.0 

-1.3461 

0.5154 

0x853 

-59 

-74 

<     f  Leonis 

5-3 

2.82 

135 

XI   44.6 

19  4X  9 

4XO   18.5 

-0  5287 

0.5111 

0.2035 

4X2    -68  1 

i  Leonis 

57 

2.80 

138 

xo    94 

19  43  3 

4XO   19.9 

4X.2I66 

0.5XXI 

0.2035 

490 

438, 

0  Leonia 

3.8 

283 

X4-4 

10  209 

S8    0  36.4 

-  8  55.4 

40.0017 

0.5103 

0.2076 

440 

-37 

10  Sextantis 

6.0 

>2.85 

-152 

+  9  24.4 

8  46.x 

-  0  597 

-0.6821 

05095 

-0.2138 

+  3 

-80 

XX  Sextantis 

6.0 

284 

154 

8  47  5 

9  40  5 

-  0    6  8 

>o.X988 

0.5091 

0.2x44 

429 

-49 

'    ir  Leonia 

1 

50 

286 

155 

8  3x5 

xo  47.9 

4  0  58.7 

-0.X460 

0.5090 

0.2x52 

+32 

-46. 

1  x6  Sextantis 

1 

6.9 

286 

16.2 

6  39.7 

X5  39  3 

+  5  4X  8 

40.8491 

0.5090 

0.2182 

490 

+  7. 

43  Leonis 

6.5 

290 

x6.6 

7    30 

23     X.9 

-XX    8.x 

-1.2029 

0.5084 

a2223 

-32 

-83 

'  34  Sextantis 

1 

6.7 

•f2.9X 

-X7.8 

4  4      6.3 

««    9  35  4 

-  0  52.6 

-0.3490 

0.5087 

-0.2268 

422 

-^ 

432 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


Nftme. 


APRIL. 


Tbb  Star's 


ii8  Tauri 
121  Tauri 
i        B.  A.  C.  i8ox 
132  Tauri 
140  Tauri 

1  Geminorum 

2  Geminorum 

3  Geminorum 

4  Geminorum 

5  Geminorum 

6  Geminorum 
If  Geminorum 

8  Geminorum 

9  Geminorum 
10  Geminorum 

iz  Geminorum 

12  Geminorum 

ft  Geminorum 

J  Geminorum 

44  Geminorum 

56  Geminorum 
61  Geminorum 
63  Geminorum 
79  Geminorum 

g  Geminorum 

B.  A.  C.  2658 
3  Cancri 
C^  Cancri 

B.  A.  C.  28x0 
</' Cancri 

54  Cancri 
f  Leonia 
A  Leonis 
o  Leonis 

10  Sextantis 

XI  Sextantis 

ir  Leonis 

z6  Sextantis 

34  Sextantis 

36  Sextantis 

55  Leonis 

57  Leonis 

/^Leonis 

/A  Leonis 

e  Leonis 

B.  A.  C.  4006 

f  Virginis 
75  Virginis 
83  Virginis 
85  Virginis 

B.  A.  C.  472a 
B.  A.  C.  4923 
B.  A.  C.  5254 

d  Scorpii 
19  Scorpii 

p  OphiQchi(5.#l0r) 


Red'ns  from 

Mag. 

1899.0. 

Aa 

Aa 

■ 

m 

5.7 

+X.42 

■¥  2.6 

6.0 

X.44 

2.x 

6.0 

X.48 

1.6 

5.3 

X.52 

X.8 

7.0 

1-57 

0.9 

50 

+159 

+  0.9 

72 

I  60 

09 

6.3 

1.62 

0.6 

7-4 

1.62 

0.6 

6,7 

1.64 

x.o 

6.7 

+1.63 

+  0.5 

3-5 

1-65 

0.2 

6.5 

1.66 

0.6 

6.3 

1.66 

0.6 

7.0 

1.67 

0.4 

7.3 

+X.67 

+  0.4 

7-5 

1.67 

+  0.3 

3.2 

1.68 

-  o.x 

6.0 

X.82 

X.6 

6.0 

1. 91 

X.9 

5.7 

+1.97 

-  3.5 

6.0 

1.98 

37 

57 

2.01 

3.3 

6.3 

2.09 

4.6 

53 

2.06 

5-3 

7-2 

+2.13 

-  6.0 

6.0 

2.11 

6.4 

48 

2.18 

6.5 

7.0 

2.24 

6.8 

6.0 

2.24 

7.5 

6.3 

+2-33 

-7.6 

5-3 

2.47 

12-5 

5.7 

2.44 

X3.0 

3.8 

2.49 

135 

6.0 

2.56 

X43 

6.0 

+2.56 

-14.6 

5.0 

2.56 

X4-7 

6.9 

2.58 

Z5.6 

6.7 

2.72 

17.4 

6.6 

2.72 

X7.7 

6.2 

+2.73 

-18.4 

6.9 

2.73 

18.4 

54 

2.76 

18.7 

5.7 

2.81 

18.9 

5-3 

2.86 

19.7 

6.x 

+2.93 

-20.3 

5.7 

3.08 

20.7 

6.0 

3.29 

19.9 

6.0 

3.33 

X9.3 

6.5 

333 

19.2 

5.8 

+3.42 

-17.9 

7-3 

3.56 

X5-9 

5.8 

3.6X 

zz.z 

2.6 

3.57 

za7 

5.x 

3.59 

B.9 

S.O 

+3-57 

-8.7 

Apparent 
Declination. 


+25 

23 

23 

24 
22 

+23 

23 
23 
23 
24 


4.2 

58.4 

9.5 

32.0 

53.7 

16.I 

389 
7.8 
0.9 

26.5 


•f22 
22 

24 


55-9 

32.2 

0.1 

23  46  5 
23  38.4 

+23  30.6 
23  19.0 


339 

52.8 


32 

21 

22   47.3 

•f20  38.0 
20  27.5 
2X  39.0 
20   33.5 

x8  45  3 


•fi8 

X7 
17 
X7 


31-3 
350 
57.0 
30.6 


17  22.6 

+X5  43-3 
XX  44.6 

xo    95 
xo  2a9 

9  245 

+  8  47-5 
8  3x5 
397 
6.3 
0.9 


6 

4 
3 


*   Z    X6.2 

o  58.0 

o  32.3 
♦  o  28.5 

-  2    27.x 

-  4  4^-7 

8  54  X 

14  50  9 

X5  40.6 

X5  15.9 

-X7  44-x 
20  57  7 
23  40.8 

22  20.2 

23  55.7 
-a3  15.0 


At  CoMjuMcnoN  m  R.  A 


Washinffton 
Mean  Time. 


d 
14 


h     m 
5  24.  Z 

8  99 
XX  41.3 
X4  12  3 
19  23  3 


1ft 


16 


2X 
2X 

23 

23 
O 

o 

I 

2 
2 

3 

3 
3 

5 

x8 

X 


x.8 
473 

34-4 
55.6 
22.1 

45-3 
56.0 

334 

5x7 
447 

563 
58.x 

37-3 

540 
22.5 


9 

XX 
X2 


23.x 

477 

9.7 
20  4X.X 

2X    12.  X 


IT 


4 

4 
xo 


254 
29.5 

X2.6 

x6  34.6 
17    8.4 


18 
19 


6 

3 
3 
8 


8.2 

445 
45-9 
40.4 


23 

20  X7 

X9 


z6  52.x 

Z7  46.8 

x8  54-4 
47- X 
47.x 
9.x 


21 


o 
o 

5 


as 

94 


as 


2X 

Max 

23 
%1    7 


49.0 
59  3 

3.7 
xo  23.3 
X9  X5.6 

6  73 
3  55-9 
8  28.2 

X3  5X.2 
X4  ax.5 

3  48.3 
56.2 

X53 
5X.X 

55.5 


9  53-9 


Hoar  Angle 
H 


h  m 

4-  X  32.5 

+  4  xa.5 

+  7  36.6 

4ZO  2.4 

-  8  57  2 


7 
6 

4 

4 
4 

3 

2 

2 
z 
o 


22.  Z 

38.2 

54.7 

34-3 
8.5 

46.2 

37-9 

X.7 

44.0 

52.9 


-  o  4x7 

-  o  39  8 

+  o  55.9 
-xo  X3.8 

-  3  58.0 

+  3  47.x 

+  6  7.x 

i-  6  28.5 

-  9  x6.2 

-  8  46.2 

464 
42.4 


-  z 

-  z 

+  3 

•fZO 


503 
0.7 


♦xo  33.5 

49.8 


o 

3 

3 
o 


5X.Z 

49.7 
56.3 


+ 

+  8  53.9 

+  9  47.2 

4>XO  52.9 

-  8 
+  9 


22.7 
6.9 
•i-zo  26.5 


+ 


8 

7 

3 

z 

9 

3 
6 

a 

a 

a 

8 

9 
7 


3.2 

53-3 

55.7 
Z4.6 

5Z.8 

35-5 
26.0 

47.9 
24.5 

53.8 

6.9 
22.2 
48.8 


•fio  Z8.5 

-  5  55-9 

-  4    a.i 


-Z.0760 
40.0682 
40.8728 
-0.6988 
40.8897 

40.4068 
-0.0429 
40.4324 
+0.5399 
-Z.0435 

+0.5855 

+0.9515 
-0.6870 

-0.4564 

-0.3628 

-0.2314 ' 
-0.0216 1 
40.6948  I 
40.4106 
-X.2176 

40.2729 
40.X791 
-X.X808 
-X.0726 
40.8480 

40.0834 
4X.X095 
-0x608 
-0.6905 
-0.6361 

-X.0484 
-0.7834 
40.9619 
-0.2470 
-0.9x83 

-0.4338 
-0.3788 
40.6242 
-0.5407 
+0.3452 

40.9697 
4X.2618 
40.8036 
-0.34x0 
40.8054 

40.836X 
40.3677 
40.7224 
40.56XX 
40.0342 

40.2338 
40.8x19 

4'X.0276 

-0.56x7 

+0.5253 

-aszzS 


0.5583 

0.5574 
0.556X 

0.5551 
0.5530 

0.5526 
0.5520 

05513 

0.5511 
0.5509 

0.5507 
0.5502 

0.5500 

0.5500 

0.5494 

0.5493 

0.5493 

0.5485 
0.542Z 

0.5390 

0.5348 

0.5338 

0.5336 

0.5294 
0.529Z 

0.5257 

0.5257 

0.5233 
0.5205 

0.5202 

0.5x53 

0.5093 
0.5093 

0.5084 
0.5074 

0,5072 
0.5072 
0.5068 
0.5072 

0.5074 

0.5082 
0.5082 
0,5089 
0.510X 
0.5125 

0.5164 
0.5269 
0.545  X 

0.549X 
0.5563 

0.5594 
0.5724 

0.5865 

0.5879 
0.59x3 

05920 


-0.0x30 
0.0192 
0.0270 
0.0325 

0.0437 

-0.0472 
0.0488 
0.0525 

0.0533 

0.0542 
-0.0550 

0.0575 

0.0587 

0.0594 

0.06x2 

-o.o6z6 
0.0617 
0.0650 
0.09x1 
0.X030 

-0.X171 

0.I2XX 
0.12 17 

0X355 

O.X  363 

-O.X47X 

O.X472 

0x554 

0.1639 
O.Z646 

-ax8o3 
0.2014 
0.30x4 
0.3054 

0.3ZZ3 

-o.3zz6 
0.3 137 
0.2x57 

a2343 

a3346 

-0.3363 
a  3363 
0.3373 
0.2280 
0.2285 

-0.3273 
0.2 19X 

0.X946 
0.1880 
0.X874 

-o.x68x 

0.1357 
ao840 

0.0776 

0.0573 


Limiting 
Parallels. 


N. 


-28 

^•44 
490 

o 

490 

467 

+37 

468 

+78 
-25 

•^2 

490 

o 

+X4 
+X9 

+27 
+39 


S. 


-65 
-X3 
+31 
-63 
430, 

+  3' 
-21, 

+  3' 
+  9' 

-66: 

4X1 

+33 
-64 

-47 
-4x: 

-33 

-2X 


490!  4x7 
466  -  2 
-42  j  -67 

+56  I  -X2 

+51 ;  -X7 
-36 1  -68 
-25  -69 


490 

+45 
490 

43  X 

+  2 

+  5 

-2X 

-  3 
490 

427 

-XI 

+X7 

420 
482 
4IX 
460 

490 
490 

+90 
423 

488 

♦«5 
+59 
+75 
+^ 
+35 

+43 
469 
466 

-  8 

+5X 


-0.0533  ♦  3 


417  I 

-35' 

+35 
-39 
-72. 

-70 1 

"^^; 

-781 

4x7 

-5x, 
-8x! 

-64 
-60 
-  6 

-731 

-31 


+X4 


+38 

+  3' 
-60 

+  3 

+  5 

-20 

o 

-  9 
-38 

-37 
♦  6 
423 

-79 

-10 

-39 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

t 

The  Star's 

• 

At  Conjuhction  in  R.  A 

Limiting 
Parallels. 

Red'ns  from 

Namo. 

Mag. 

x899a 

Apparent 
Declination. 

Washinf^ton 
Mean  Time. 

Hoar  Angle 
H 

Y 

jr* 

y 

N. 

S. 

Aft 

xh 

e 

t 

m 

• 

d     h     m 

h     m 

• 

15  Ophinchi 

73 

+3.53 

-7.1 

-22    59.9 

87  17  36.5 

+  3  22.2 

-0  8596 

0.5944 

-0.0319 

-30    -90! 

18  Ophiuchi 

6.7 

355 

6.4 

24    27.9 

19  23.1 

+  5     46 

+0.5874 

0.5948 

0.0271 

+53   -  6 

22  Ophiuchi 

6.7 

3.52 

6.3 

23    20.9 

21  24.3 

+  7     1.0 

-0.6024 

0.5952 

0.0217 

-16 ,  -84 

24  Ophiuchi 

59 

351 

6.2 

22    59.5 

22    10.5 

+  7  45-3 

-0.9823 

0.5952 

0.0197 

-39   -90 

B.  A.  C.  5709 

6.3 

355 

5-5 

24    56.4 

23    22.6 

+  8  54-5 

+0.9839 

0.5956 

0.0164 

+65   +20 

26  Ophiuchi 

6.1 

+355 

-55 

-24    50.2 

23    27.1 

+  8  58.9 

+0.8773 

0.5956 

-0.0162 

+65 

+12 

B.  A.C.  5815 

73 

3-51 

41 

25  "5 

»8    5  48.5 

-  8  54-9 

+ 1. 1894 

0.5964 

+0.001 1 

+65 

+41 

390phiuchi(.S',j/ar) 

55 

348 

43 

24  10.7 

6  26.1 

-  8  18.8 

+0.1584 

0.5964 

0.0027 

+23 

-31 

B.  A.  C.  5831 

69 

347 

43 

23  57.8 

6  28.5 

-  8  16.6 

-0.0609 

0.5964 

0.0028 

+11 

-43 

B.  A.  C.  5846 

6.8 

3.48 

3.8 

24  48.3 

7  51.4 

-  6  57.0 

+0.8033 

0.5965 

0.0066 

+65 

+  7 

B  Ophiuchi 

3.3 

+3-49 

-3.8 

-24  54.0 

7  58.6 

-  6  50.1 

+0.9007 

0.5965 

+0.0069 

+65 

+14 

B.  A.  C.  5868 

7.0 

3.46 

38 

24    9.1 

9  11.7 

-  5  39  9 

+0.1497 

0.5965 

0.0102 

+24 

-31 

i  Ophiuchi 

4.4 

3.46 

3.6 

24     50 

9  414 

-  5  "-4 

+0.0850 

0.5966 

0.01x6 

+20 

-35 

t^  Ophiuchi 

52 

3  43 

32 

23  53  I 

"  395 

-  3  18.1 

-0.0884 

0.5966 

0.0170 

+11 

-45 

63  Ophiuchi 

6.6 

3.38 

t.o 

24  52.0 

20  47.5 

+  5  28.0 

+1.1769 

0.5959 

0.0417 

+65 

+40 

B.  AC.  6066 

7  3 

+3-34 

-x.x 

-«3  55  5 

2Z   40.6 

-¥  6  19.0 

+0.2578 

0.5958 

+0.0441 

+33 

-25 

4  Sagittarii 

5-4 

3.33 

0.9 

23  48.4 

22   43.2 

+  7  19  I 

+0.1863 

0.5956 

0.0469 

+29 

-29 

5  Sagittarii 

7.0 

3.34 

0.7 

24  i6i6 

22    52.1 

+  7  277 

+0.6716 

0.5956 

0.0472 

+62 

-  I 

7  Sagittarii 

5.9 

3.33 

0.5 

24  16.9 

23  54  4 

+  8  27.4 

+0.7245 

0.5954 

0.0500 

+66 

+  2 

Piazzi  17^,  330 

53 

330 

0.8 

23     8.4 

29    0  13.9 

•I-  8  46.1 

-0.4176 

0.5953 

0.0509 

-  3 

-67 

9  Sagittarii 

6.0 

+333 

-0.4 

-24  21.8 

0  18.3 

+  8  50.4 

+0.8275 

0.5953 

+0.0509 

+66 

+  9 

Piazzi  i7«»,  334 

53 

329 

-0.8 

22  50.4 

0  21.3 

+  8  53.3 

-0.7168 

0.5953 

0.0509 

-20 

-90 

BAG.  6161 

57 

3.28 

0.0 

23  43.3 

3  23.2 

+XI  47.9 

+0.3468 

0.5947 

0.0593 

+38 

-20 

B.  A.  C.  6336 

6.2 

3.11 

+1.5 

21  28.9 

13  43.8 

-  2  16.1 

-1. 1768 

0.5918 

0.0860 

-49 

-90 

B.  A.  C.  6343 

6.3 

3.16 

2.1 

23  35  4 

X3  53  9 

-  a    4.5 

+0.9818 

0.5917 

0.0865 

+66 

+19 

28  Sagittarii 

5-6 

+3.10 

+2.4 

-22   29.9 

17     32 

+  0  55-4 

+0.1 56 1 

0.5905 

+0.0943 

+32 

-31 

30  Sagittarii 

6.6 

3.07 

2.6 

22    16.6 

18  50.8 

+  2  38.8 

+0.1058 

0.5899 

0.0987 

+29 

-34 

31  Sagittarii 

7.0 

306 

2.6 

22      2.4 

19  21.9 

+  3    8.7 

-0.0824 

0.5897 

O.IOOO 

+19 

-45 

33  Sagittarii 

6.0 

303 

2.6 

21    28.9 

20    7.1 

+  3  52.1 

-0.5704 

0.5894 

0.10x8 

-  6 

-80 

v^  Sagittarii 

5.0 

3.07 

31 

22    52.1 

20    9.7 

+  3  54  6 

+0.8365 

0.5893 

O.IOI9 

+^ 

+10 

v«  Sagittarii 

51 

+3.06 

+31 

-22   47.8 

20  32.2 

+  4  1^-3 

+0.8021 

0.5892 

+0.1028 

+67 

+  7 

f  >  Sagittarii 

5-7 

3.00 

2.6 

20  47.3 

21  27.8 

+  5     97 

-1.1348 

0.5888 

0.1050 

-44 

-90 

^  Sagittarii 

35 

301 

2.8 

21    14.3 

21  36.6 

+  5  18.1 

-0.6628  1  0.5888 

0.1054 

-II 

-90 

0  Sagittarii 

3.8 

2.99 

3.5 

21    53  3 

30    0  22.7 

+  7  57-9 

+0.2949  j  0.5873 

O.I  120 

+41 

-23 

re  Sagittarii 

31 

2.95 

3.6 

2X    II.O 

2  26.  z 

+  9  564 

-0.1842 

0.5865 

axx68 

+16 

-51 

B.  A.  C.  6707 

5-9 

+2.76 

+4.8 

-19    4-5 

13  17-5 

-  3  37.1 

-0.9175 

0.5813 

+0.1410 

-23 

-90 

/  Sagittarii 

5-2 

2.73 

5.7 

20    0.1 

17  21.9 

+  0  18.0 

+0.6136   0.5788 

0.1494 

+65 

-6, 

57  Sagittarii 

6.1 

+2.68 

+5-7 

-19  18.0 

19  47.1 

+  2  37.8 

+0.2704   0.5779 

+0.1543 

+44 

-25: 

MAY. 

\ 

Ti  Capricomi 

7.0 

+235 

+7.0 

-15  29.7 

1  14  53-4 

-  2  58.3 

-0.2901 

0.5677 

+0.1883 

+17 

1- 
-57! 

Ta  Capricorni 

56 

233 

71 

15  18.4 

15  43  2 

-  2  10.2 

-0.3235 

0.5669 

0.1895 

+16 

-59, 

8  Aquarii 

6.8 

2.19 

74 

13  26.6 

«    0  42.3 

+  6  29.6 

-0.4479 

0.5622 

0.2025 

+11 

-68, 

9  Aquarii 

6.8 

2.19 

7.6 

13  55.4 

I  14. 1 

+  7    03 

+0.1417 

0.5618 

0.2032 

+42 

-32 

B.  A.  C.  7562 

55 

+1.90 

+7.8 

-  9  29.9 

20  47.3 

+  I  52.8 

-0.1422 

0.5529 

+0.2247 

+30 

-48 

c^  Capricomi 

5-5 

1.90 

78 

9  32.7 

20  49.5 

+  I  54  9 

-0.0879 

0.5529 

0.2247 

+32 

-44 

fi  Capricomi 

6.4 

1.89 

79 

9  44  4 

2Z    23.8 

•1-  2  28.0 

+0.2393 

0.5527 

0.2252 

+51 

-27 

30  Aquarii 

58 

1.78 

7.7 

7     05 

8    5    9.8 

+  9  58.1 

-0.7577 

0.5498 

0.2313 

-  2 

-90 

B.  A.  C.  7704 

7-3 

175 

7-5 

6  X9.2 

7  "7 

+XI  56.0 

-0.9851 

0.5491 

0.2326 

-16 

-90 

B.  A.  C.  7717 

6.9 

+1.75 

+8.1 

-  8     1.2 

8    0.4 

-XI  17.0 

+0.9299 

0.5489 

+0.2331 

+82 

+11 

44  Aquarii 

6.4 

1.70 

7.7 

5  53  3 

XI  317 

-  7  52.7 

-04093 

0.5478 

0.2352 

+17 

-64 

51  Aquarii 

5-8 

166 

7.6 

5  20.8 

14  46.1 

-  4  44-9 

-0.1960 

0.5469 

0.2369 

+29 

-51 

K  Aquarii 

52 

1.58 

7.7 

4  44.8 

21    6.3 

+  I  22.8 

+0.7046 

0.5454 

0.2394 

+86 

-  2 

3  Piscium 

6.4 

1-45 

6.9 

-  0  21.3 

4    7  48.2 

+11  43.6 

-1. 1900 

0.5436 

0.2418 

-31 

-90 

K  Piscium 

r 

4-7 

+1.33 

+7.1 

+  0  42.3 

20    9.0 

-  0  20.0 

+0.7165 

0.5428 

+0.2414 

+90 

-  2'' 

1 

28 


434 


OCCULTATIONS,  1899. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

1 

1 

1 

• 

MAY. 

1 

Thk  Star's 

At  CoNjuNCTioii  m  R.  A. 

Limiting 
Parallel. 

Name. 

Mag. 

6.6 
5.8 
49 

a.3 

53 

Red'ns  from 
1899.0. 

Apparent 
Declination. 

Washineton 
Mean  Time. 

Honr  Angle 
H 

Y 

«* 

y 

N. 

S. 

• 

+  9 

+13 

-  5 
-82 

-62 

Aa 

6A 

9  Pisciam 
i6  Piscium 
19  Piscium 
36  Pisciam 

d  Pisciam 

t 

+1.33 
1.27 

X.23 
X.XI 

x.xo 

m 

+7.X 
7.0 
6.8 

5.9 
6.0 

•       1 

+  0  34.2 
X  32.6 

2  55  7 
7  40.9 
7  37  9 

d    h     m 

4  20  X7.9 

6    0  36.4 

5  X8.4 

X9  27.2 

2X   20.x 

h     m 

-  0  XI.4 

♦  3  58.7 
+  8  31.5 

-  X  47-6 
+  0    X.6 

40.8898 
+0.9342 
40.6465 
-0.8875 
-0.401  X 

0.5428 
0.5428 
0.5429 

0.5445 
0.5448 

40.24x4 
0.2405 
0.239X 
0.2320 
0.2307 

e 

+90 
490 

-84 

-  9 
+X9 

'  45  Piscium 
75  Piscium 
1    fl  Piscium 
loi  Piscium 
104  Piscium 

6.9 
6.0 

37 
6.3 
75 

+X.09 
0.98 
0.94 

0.92 
0.92 

+6.1 

52 

4.9 
50 
50 

+  7    8.1 
X2  25.0 
X4  49.6 
X4    8.8 

X3  465 

23  42.8 

6  x8  37.x 

T    5  59  0 

7  56.2 

9  30.7 

•I-  2  19.6 
-  3  23.7 
♦  7  35  2 
•I-  9  28.4 
•fxo  59.8 

+0.6559 
-0.6129 
-0.7870 
+0.30x5 
+0.9931 

0.5452 

0.5495 
0.5528 

0.5534 
0.5539 

40.2290 
0.21 14 

O.X973 
0.X946 

0.X924 

+85 
+  7 
-  4 
+57 
+90 

-  3 
-73 
-75 

-18 

+22 

105  Piscium 
4  Arietis 

t  Arietis 

6.3 
5.7 
57 

40.92 

0.9X 

+0.90 

+4.7 

4.7 

+4-5 

+15  53  7 
x6  27.2 

+X7  X9.5 
NEW 

9  4X  2 

X3  3X.2 
X7  38.x 

MOON, 

+XX    99 

-  9    8.0 

-  5    9.5 

-X.X76X 
-X.0332 
-X.1875 

05539 
0.555X 
0.5565 

+0.X922 

0.X866 

40.X803 

-32 
-20 

-34 

^4 

-74 
-73 

B.  A.  C.  X347 

62  Tauri 

v*  Tauri 

1^  Tauri 

T  Tauri 

73 
6.0 

4.7 
6.0 

4-5 

•fx.02 

X.02 
X.02 

X.03 
X.06 

+2.9 

2.9 
2.7 
2.7 

2.4 

+24  10.3 
24    40 

22   35.1 
22   46.2 
22  45.8 

10    9  23.6 

9  36.8 

zo  38.0 

XX     35 
17  3x8 

^  8  20.8 
+  8  33  6 
+  9  32.5 
+  9  57-2 
-  7  48.4 

-07794 
-0.6556 

+0.9798 

+0.8034 

+X.07X3 

0.5673 

0.5673 
0.5672 
0.567  X 

0.5665 

+0.0514 
0.0509 
0.0485 
0.0475 
0.0326 

-  6 

+  2 
490 
+90 
+90 

-66 

-6x 

+35 
+25 

+45 

95  Tauri 

B.  A.  C.  1463 
99  Tauri 
k  Tauri 
103  Tauri 

6.3 

6.3 
6.0 

6.0 

6.0 

+X.07 
X.07 
I. XX 

x.xx 
I.X4 

+2.5 

2.4 
2.3 

2.x 

X.9 

+23   53.9 
23   26.6 

23  47-5 

24  53.7 
24    7.9 

X7  55.7 
Z9    0.6 

11    0  15.3 

0  23.0 

4  44  0 

-  7  25  4 

-  6  22.8 

-  X  19,3 

-   X    XI.8 

+  2  59.9 

-0.1334 
+0.3879 

+0x353 

-1.0504 

-0.1790 

0.5665 
0.5663 

0.5654 
0.5654 

0.5644 

+0.0317 
0.0292 
0.0170 
0.0167 

+0.0067 

+32 
+65 
+48 
-26 
+29 

-25 

+  I 

-  9 
-66 

-25 

1x8  Tauri 
X2X  Tauri 

B.  A.  C.  x8ox 
X32  Tauri 
140  Tauri 

57 
60 

6.0 

5.3 
7.0 

+X.2X 
X.22 
X.24 
X.27 
1.30 

+X.5 

X.2 
0.7 

0.9 
0.2 

+25    4X 
23  58.4 

23  94 

24  32.0 

22  53.6 

X3  58.9 
x6  43-5 
20  13.3 

22  43-4 

la  3  52.2 

+XX  55.2 

-  9  26.0 

-6    35 

-  3  38.6 
+  X  X9.5 

-X.2299 
-0.091 1 
40.7063 
-0.8636 
40.7145 

0.56x8 

0.5609 
05596 

0.5587 
0.5567 

-0.0x44 
0.0206 
0.0284 
0.0339 
0.045  X 

-48 

+35 
490 

-X2 
490 

-65 
-21 

421 

•^5 

4.20 

141  Tauri 
z  Geminomm 

2  Geminomm 

3  Geminomm 

4  Geminomm 

6.7 
5.0 
7.2 
6.3 
7.4 

'I-X.30 

1-31 
X.32 

133 
1-34 

0.0 
+O.X 
+O.X 

-0.1 

-O.X 

+22  23.9 
23  16. 1 

23  38.9 
23     7-8 
23     0.8 

4  25.7 

5  30  0 

6  X5.X 
8     X7 
8  22.6 

+  X  5x8 

+  2  53.9 

+  3  37.4 
+  5  20.4 

+  5  40.6 

+1.229X 
40.2305 
-0.2192 
40.2527 
+0.3598 

0.5564 
05560 
0.5556 

0.5548 
05546 

-0.0463 
0.0486 
0.0502 
0.0540 
0.0547 

+90 

+54 
+27 

+55 

-31 

-  6. 

-  X 

5  Geminomm 

6  Geminomm 
fl  Geminomm 

8  Geminomm 

9  Geminomm 

6.7 
6.7 
35 
6.5 
6.3 

+X.35 

1.34 
1.36 

X.37 
1.37 

40.2 

-0.2 

03 

o.x 
o.x 

+24  26.5 
22  55.9 

22  32.2 
24     0.1 

23  46.5 

8  48.8 

9  119 
xo  22.x 

xo  59.x 
XX  173 

+  6    5.9 
4-  6  28.2 
+  7  36.0 
+  8  IX.8 
+  8  29.4 

-X.2208 
+0.4043 
40.7682 
-0.8675 
-0.6378 

0.5545 
0.5543 
0.5538 

0.5535 
0.5533 

-0.0556 
0.0564 
0.0588 
0.060X 
0.0608 

-45 
+66 

+90 

-XX 

+  3 

-66 

4  il 

422  ' 

-66 
-6x 

xo  Geminomm 

XX  Geminomm 

X2  Geminomm 

fl  Geminomm 

d  Geminomm 

7.0 

73 

7-5 

32 
6.0 

+137 

1.37 

1-37 
X.38 

1.51 

-0.3 

0.3 

0.3 
0.6 

X.8 

+23  38.4 
23  30.6 

23  18.9 
22  33.9 
21  52.8 

X2    lO.O 
X2   2X.5 
12   23.3 

X4     X.7 
18    3  X2.8 

4  9  20.2 

+  9  3x3 
+  9  33.x 
+XX     8.1 
-  0    7.3 

-05455 
-0.4146 

-0.2051 

40.5079 

40.2x04 

0.5530 

0.5529 
0.5528 

0.5520 

0.5454 

-0.0626 
0.0630 
0.063  X 
0.0664 
0.0924 

+  9 

+16 

+28 

+74 
+53 

-53 

-44 

-32 
4  6 

-12  1 

C  Geminomm 

56  Geminomm 

61  Geminorum 

79  Geminomm 

1    g  Geminorum 

40 

5.7 
6.0 

6.3 

5-3 

+1.53 
1.61 
1.64 
1.70 
1.69 

-2.6 

3.4 
3.6 

43 
49 

+20  43.x 
20  38.0 
20  27.5 
20  33  5 
x8  45.3 

9    7.4 

17  36.5 

20    0.4 

14    4  51.4 

5  22.3 

+  5  35.7 
-xo  II.6 

-  7  52  4 
+  0  4x9 

+   X    XI.8 

+0.9077 
40.0606 
-0.0350 
-X.2913 
40.6265 

0.5422 

0.5375 
05363 

0.53x5 
0.53x2 

-0.1033 

O.XI82 

o.x  222 
0X365 

O.X  372 

490 

+43 

+38 
-53 
+85 

426) 

-23 

-28 

-69 

*5. 

B.  A.  C.  2658 
■    3  Cancri 
C  Cancri 

B.  A.  C.  28x0 
d^  Cancri 

7.2 
6.0 

4.8 
7.0 
6.0 

41.75 

174 

X.80 

1.85 
X.85 

-55 

5.8 
6.1 
6.8 
6.8 

+x8  31.3 
X7  35  0 
X7  57  0 
X7  30.6 
X7  22.6 

X2   340 

X2    38.x 

x8  20.4 

1ft    0  41.9 

X  15.7 

•f  8  X0.1 
-1-  8  14.X 
-xo  X4.X 

-  4    42 

-  3  3x4 

-0.X41X 
40.8839 

-0.3879 
-0.9203 
-0.8660 

0.5274 

05273 
0.5244 

0.5213 

0.52IC 

-0.1479 
0.1480 
0.1560 
0.1643 
O.X650 

+31 
490 

4X9 

-13 

-  9 

-37 

420 

-53 

.72 

-73 

54  Cancri 

6.3 

4X.96 

-8.3 

+X5  43.4 

X4  158 

+  9    55 

-X.2820 

05x53 

-O.X80X 

-45 

-74 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

1 

MAY. 

Thb  Star's 

At  Comjunction  in  R.  A 

Limiting 
Parallels.  > 

1 

Red'ns  from 

■ 

Name. 

Mag. 

1899.0. 

Apparent 
Dechnation. 

Washin^on 
Mean  Time. 

Hour  Angle 
H 

Y 

af 

y 

N. 

S, 

Aa 

A8 

e 

■ 

» 

• 

d    h     m 

h     m 

• 

f  Leonis 

5.3 

+2.12 

"11.3 

+IX  44.6 

16  zz  56.6 

+  6     8.9 

-Z.0Z65 

05079 

-0.2005 

-18 

-78 

A  Leonis 

5-7 

2.ZO 

ZI.8 

10     9.5 

XI  58.0 

+  6  10.3 

+0.7320 

0.5079 

0.2005 

+90 

+  3 

0  Leonis 

3.8 

2.14 

12.2 

10  20.9 

z6  54.Z 

+10  57.9 

-0-4774 

0.5067 

0.2043 

+14 

-66 

lo  Sextantis 

6.0 

2.21 

13.0 

9  24.5 

IT    z     9.3 

-  5     0.9 

-Z.I  478 

0.5052 

0.2099 

-28 

-81 

II  Sextantis 

6.0 

2.21 

13.3 

8  47.5 

2     4.3 

-  4     7-3 

-0.66  z  3 

0.5050 

0.2105 

+  4 

-80 

TT  Leonis 

50 

+2.22 

-134 

+  8  31  5 

3  12.4 

-  3     1.3 

-0.6056- 

0.5049 

-0.2 1 12 

+  8 

-76 

14  Sextantis 

6.6 

2.23 

145 

6    6.0 

6  47.8 

+  0  28.1 

+1-3057 

0.5044 

0.2133 

+90 

+45 

16  Sextantis 

6.9 

2.25 

14.2 

6  39.7 

8     7.4 

+  I  45-4 

+0.4029 

0.5043 

0.2140 

+64 

-17 

34  Sextantis 

6.7 

2.39 

16. 1 

4    6.4 

18    2  Z7.4 

-  4  34.9 

-0.7521 

0.5041 

0.2219 

0 

-81 

36  Sextantis 

6.6 

2.40 

16.5 

3    0.9 

3  402 

-  3  145 

+0.1380 

0.5041 

0.2223 

+48 

-32 

55  Leonis 

6.2 

+2.45 

-17.3 

-¥   Z    16.2 

9  23.5 

+  2  19.2 

+0.7705 

0.5048 

-0.2238 

+90 

+  2 

57  Leonis 

6.9 

2-45 

17.4 

0  58.0 

9  39.4 

+  2  34.7 

+1.0433 

0.5048 

0.2239 

+90 

+19 

/^  Leonis 

54 

2.48 

17.6 

+  0   32.3 

Z3  40.9 

+  6  29.4 

+0.6080 

0.5054 

0.2246 

+80 

-8 

p*  Leonis 

6.9 

2.51 

18.3 

-  0  47.5 

x6  43  3 

+  9  26.6 

+1.3738 

0.5060 

0.2251 

+89 

+65 

/*  Leonis 

57 

2.54 

17.8 

+  0  28.5 

Z9    9.2 

+ZZ  48.4 

-0.5545 

0.5065 

0.2254 

+10 

-75: 

f  Leonis 

53 

+2.61 

-18.9 

-  2  27.Z 

19    4     Z.6 

-  3  34.3 

+0.6271 

0.5089 

-0.2257 

+8x 

-  7 

BAG.  4006 

6.1 

2.73 

19.6 

4  466 

14  59  9 

+  7    5.1 

+0.6720 

0.5129 

0.2245 

+84 

-  4 

14  Virginis 

6.9 

2.88 

20.5 

8  2Z.6 

aO    5  39.6 

-  2  4Z.1 

+1.2584 

0.5200 

0.2200 

+82 

+38 

^  Virginis 

57 

2.96 

20.5 

8  54.1 

Z2   59.2 

+  4  25.2 

+0.2359 

0.5242 

0.2164 

+51 

-27 

75  Virginis 

6.0 

3.30 

20.3 

Z4  51.0 

»1  17  37-6 

+  8     9.5 

+0.6383 

0.5443 

0.1926 

+73 

-  5 

83  Virginis 

6.0 

+3  37 

-20.0 

-15  406 

23    0.4 

-xo  38.3 

+0.4869 

0.5488 

-6.1863 

+62 

-13 

85  Virginis 

65 

3.37 

19.9 

15  15.9 

-23  30.7 

-zo    9.0 

"O.0384 

0.5492 

0.1856 

+31 

-42 

B.  A.  C.  4722 

5.8 

354 

18.8 

.  Z7  44.1 

82  Z2  54.7 

+  2   47.4 

+0.1745 

0.5603 

0.1667 

+40 

-30 

B.  A.  C.  4923 

7-3 

3.80 

17.2 

20  57.8 

28    6  53.8 

-  3  52  3 

+0.7902 

0.5753 

0.1347 

+69 

+  5 

B.  A.  C.  5254 

5.8 

4.00 

12.2 

23  40.8 

a*  5  52.9 

-  5  45  7 

+1.0404 

0.5919 

0.0832 

+66 

+25 

i  Scorpii 

2.6 

+3.98 

-11.6 

-22  20.3 

8  26.0 

-  3  18.7 

-0.5319 

0.5935 

-0.0770 

-  7 

-76 

19  Scorpii 

5.x 

4.05 

9.8 

23  55  8 

z6  21.Z 

+  4  17-5 

+0.5580 

0.5977 

0.0563 

+53 

-  8 

p  Ophiuchi(5.j/ar) 

50 

4.04 

94 

23  U  0 

z8  Z7.Z 

+  6    8.9 

-0.2681 

0.5985 

0.0513 

+  5 

-56 

Z5  Ophiuchi 

7-3 

4.06 

7-5 

22  59.9 

26     z  49.9 

-zo  36.6 

-0.7986 

0.6016 

0.0308 

-26   -90  1 

18  Ophiuchi 

6.7 

409 

7.0 

24  27.9 

3  34  2 

-  8  56.5 

+0.6355 

0.6022 

0.0260 

+57 

-  3 

22  Ophiuchi 

6.7 

+4.06 

-  6.6 

-23  20.9 

5  32  6 

-  7    2.9 

-0.5387 

0.6027 

-0.0205 

-12 

-78 

24  Ophiuchi 

59 

4.05 

6.4 

22  59  5 

6  Z7.7 

-  6  19.7 

-0.9137 

0.6029 

0.0186 

-35 

-90 

B.  A.  C.  5709 

6.3 

4.11 

6.1 

24  56.4 

7  28.2 

-  5  12.1 

+1.0331 

0.6033 

6.0152 

+65  >  +25 

26  Ophiuchi 

6.1 

4.11 

6.1 

24  50.2 

7  32.6 

-  5     7  9 

+0.9278 

0.6033 

-0.0150 

+65   +16 

B.  A.  C.  5815 

7-3 

4.12 

44 

25  "5 

13  449 

+  0  49.3 

+1.2447 

0.6044 

+0.0024 

+65 

+51 

39  Ophiuchif  ^.j/ar) 

5-5 

+4.09 

-  4-4 

-24  10,7 

Z4  21.7 

•»>  z  24.6 

+0.2262 

0.6045 

+0.0042 

+27 

-27 

B.  A.  C.  5831 

6.9 

4.08 

4-4 

23  57  8 

14  23  9 

+  z  26.7 

+0.0094 

06045 

0.0043 

+15 

-39 

B.  A.  C.  5846 

6.8 

4.10 

4.0 

24  48.3 

15  44  9 

+  2  44.3 

+0.8655   0.6047 

0.0079 

+65 

+12 

6  Ophiuchi 

3^3 

4.11 

39 

24  54  0 

15  51  9 

+  2  51.0 

+0.9620  0.6047 

0.0084 

+65 

+19 

B.  A.  C.  5868 

7.0 

4.12 

36 

24    91 

17     3  3 

+  3  59-5 

+0.2212 

0.6047 

0.0118 

+28 

-27 

d  Ophiuchi 

4-4 

+408 

-3.6 

-24     5.0 

17  32.2 

+  4  27.2 

+0.1580 

0.6049 

+0.0131 

424 

-31 

^Ophiuchi 

52 

4.07 

31 

23  53  I 

19  27.4 

+  6  17.6 

-0.0108  j  0.6050 

0.0185 

+16 

-40 

B.  A.  C.  6066 

7-3 

403 

05 

23  55-5 

»«    5  13  3 

-  8  20.6 

+0.3439 ;  0.6047 

0.0460 

+38 

-20 

4  Sagittarii 

5-4 

4.02 

0.4 

23  48.4 

6  14  3 

-  7  22.1 

+0.2736  6.6044 

0.0488 

+34 

-24 

5  Sagittarii 

7.0 

4.04 

0.2 

24  16.6 

6  22.9 

-  7  13  9 

+0.7513 

0.6044 

0.0492 

+66 

+  4 

7  Sagittarii 

5-9 

+403 

0.0 

-24  16.9 

7  23.6 

-  6  15.7 

+0.8076 

0.6042 

+0.0520 

+66+  7|] 

Piazzi  17^  330 

53 

4.00 

-  0.1 

23     8.4 

7  42  6 

-  5  57-4 

-0.3202 

0.6041 

0.0529 

+  2 

-60 

!     9  Sagittarii 

6.0 

4.03 

+  0.1 

24  21.8 

7  46  9 

-  5  53  3 

+0.9098 

0.6041 

0.0531 

+66 

+15 

Piazzi  17^,  334 

5.3 

4.01 

0.0 

22  50.4 

7  49-8 

-  5  505 

-0.6157 

0.6041 

0.0532 

-14    -86 

B.  A.G.6161 

5-7 

399 

0.8 

23  43.3 

zo  47.0 

-  3     0.6 

+0.4386 

0.6036 

0.0613 

+45   -15 

'         B.  A.  C.  6336 

6.2 

+3.86 

+  2.9 

-2Z    28.8 

20  5Z.5 

+  6  39.2 

-1.0516 

0.6006 

+0.0883 

-38-90' 

B.  A.  C.  6343 

6.3 

392 

3.4 

23  35  4 

2Z      3.2 

+  6  50.5 

+1.0779 

0.6005 

0.0888 

+66   +28 

28  Sagittarii 

56 

3.86 

3.9 

22  29.8 

aT  0   5.7 

+  9  45  5 

+0.2656 

0.5994 

0.0967 

+38    -25 

30  Sagittarii 

6.6 

384 

4.3 

22  z6.6 

z  50.5 

+11  26,1 

+0.2178 

0.5986 

0.1012 

+36   -27, 

31  Sagittarii 

7.0 

3.83 

4.3 

22     2.3 

2   20.8 

+11  55.2 

+0.0310 

0.5984 

0.1024 

+25 

-38 

33  Sagittarii 

6.0 

+3-8i 

+  4.3 

-21  28.9 

3    4-9 

-zi  22.5 

-0.4502 

0.5981 

+0. 1043 

0 

-69 

1 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

Thb  Star's 

At  Conjunction  in  R.  A 

LimttinK 
Parallel&. 

Red'ns  from 

1 

Name. 

Mag. 

1899.0. 

Apparent 
DecunatioiL 

Washington 
Mean  Time. 

Hoar  Angle 
H 

Y 

x' 

y 

N. 

S. 

Aa 

aJ 

1 
1 

■ 

m 

e          r 

d 

h     m 

b     m 

e 

v'  Sagittarii 

50 

-»-3.85 

+    4.6 

-22    52.1 

27 

3    7-3 

-zz  20.2 

+0.9410 

0.5981 

+0.1044 

+67 

+z6 

V'*'  Sagittarii 

51 

384 

47 

22    47.8 

3  29.3 

-zo  59.0 

+0.9076 

0.5978 

0.1053 

+67 

+14 

1     f»  Sagittarii 

57 

378 

4-5 

20  47.2 

4  23.5 

-zo    7.0 

-1.0066 

0.5975 

0.1076 

-33 

-^90 

^  Sagittarii 

3.5 

379        4-6 

21  14-3 

4  32.0 

-  9  58.9 

-0.5403 

0.5974 

0.1082 

-  4 

-77; 

0  Sagittarii 

3.8 

379 

5.2 

21  53.3 

7  14.0 

-  7  23.3 

+0.4105 

0.5962 

0.1 146 

-17 

-48 

ir  Sagittarii 

31 

+3-75 

+  57 

-21    II.O 

9  14.2 

-  5  28.0 

-0.0609 

0.5952 

+0.1 194 

+22 

-43' 

B,  A.  C.  6707 

5-9 

3.58 

7-5 

19    4.4 

19  49.7 

+  4  42.6 

-0.7759 

0.5893 

0.1437 

-M 

-90 

/  Sagittarii 

5-2 

3.56 

8-5 

20      O.I 

23  48.3 

+  8  31.8 

+0.7414 

0.5869 

0.1521 

+69 

+  2 

57  Sagittarii 

6.1 

3-51 

87 

19  18.0 

%% 

2  10.  z 

+ZO  48.3 

+0.4037 

0.5854 

0.1570 

+52 

-18 

Ti  Capricomi 

7.0 

3.20 

X0.9 

15  29.6 

20  52.8 

+  4  48.6 

-0. 1422 

0.5733 

0.1906 

+25 

-48 

Ts  Capricomi 

5.6 

+3.19 

+11.0 

-15 18.4 

21  417 

+  5  35.8 

-0.1749 

0.5727 

+0.1919 

+24 

-50' 

8  Aquarii 

6.8 

3.05       1 1. 7 

13  26.5 

29 

6  31.9 

-  9  53.4 

-0.2945 

0.5671 

0.2045 

+19 

-57. 

9  Aqaarii 

6.8 

3.05       1 1.9 

13  55  3 

7     31 

-  9  23.3 

+0.2951 

0.5667 

0.2052 

+51 

-24 

V  Aquarii 

47 

2.97 

1 1.7 

zz  46.6 

zo  44.  z 

-  5  50.2 

-1.0961 

0.5645 

0.2098 

-28 

-90 

19  Aquarii 

5.8 

2.87 

12.0 

zo  Z0.5 

17  35.8 

•»•  0  46.9 

-Z.2430 

0.5603 

0.2175 

-40 

-90 

I 

B.  A.  C.  7562 

5.5 

+2.74 

+12.6 

-  9  29.8 

80 

2  22.0 

+  9  14.9 

+0.0177 

0.5555 

+0.2257 

+38 

-39 

c^  Capricomi 

5  5 

2.74 

12.6 

9  32.6 

2  24.2 

+  9  17.0 

+0.0721 

0.5555 

0.2257 

+41 

-36, 

^  Capricomi 

6.4 

2.74 

Z2.8 

9  44  3 

3  58.1 

+  9  49  7 

+0.3972 

0.5552 

0.2262 

+61 

-z8 

30  Aquarii 

5.8 

2.62 

Z2.6 

7    0-4 

ZO  40.7 

-  6  43.5 

-0.5961 

0.5514 

0.2318 

+  7 

-79 

B.  A.  C.  7704 

7.3 

2.59 

12.5 

6  Z9.Z 

Z2  41-9 

-  4  46.4 

-0.8232 

0.5505 

0.2330 

-  5 

-^ 

B.  A.  C.  7717 

6.9 

+2.59 

+12.9 

-  8      Z.2 

n  30.4 

-  3  59  6 

+Z.0862 

0.550Z 

+0.2335 

+82 

1 

+22 

44  Aquarii 

6.4 

2.53 

12.7 

5  53  3 

Z7    0.8 

-  0  36.2 

-0.2496 

0.5486 

0.2353 

+26 

-54 

51  Aquarii 

5.8 

2.49 

12.7 

5  20.7 

20  Z4.6 

+  2  31.0 

-0.0378 

0.5474 

0.2368' 

+37 

-42 

K  Aquarii 

5.2 

2.40 

12.8 

4  447 

81 

2  34  3 

+  8  38.1 

+0.8604 

0.545  z 

0.2389 

+85 

+  7 

Lalande  44337 

6-3 

238 

Z2.6 

4    4  5 

3  59.2 

•»>zo    0.2 

+0.5  z  76 

05449 

0.2393 

+72 

-Z2 

3  Piscium 

6.4 

.1-2.26 

+II.8 

-  0  2Z.2 

13  172 

-  5     O.Z 

-Z.0386 

0.5422 

+0.2406 

-19 

-90: 

1 

1 

1 

JUNE. 

• 

K  Piscium 

47 

+2. 1 1 

+XI.9 

+  0  42.3 

1 

z  4Z.9 

+  7    03 

+0.863  z 

0.5404 

+0.2396 

+90 

+  7 

9  Piscium 

6.6 

2. II 

Z2.0 

0  34.2 

z  50.9 

+  7    90 

+1.0374 

0.5401 

0.2396 

+90 

+Z9 

16  Piscium 

5.8 

2.06 

II.6 

X  32  7 

6  II. 4 

wi  21. 1 

+1.0787 

0.5398 

0.2384 

+90 

4-22 

19  Piscium 

4.9 

2.00 

11.3 

2  55  8 

zo  56.1 

-8    3.4 

+0.7873 

0.5395 

0.2368 

+90 

+  3 

w  Piscium 

42 

1-93 

10.2 

6  18.4 

X7    3.4 

-  2    8.0 

-1.2435 

0.5395 

0.2340 

-36 

-«4; 

36  Piscium 

6.3 

+1.85 

+  9.9 

f  7  40.9 

a 

z  Z47 

+  5  47  3 

-0.7663 , 0.5400 

+0.2292 

-  2 

-77  i 

d  Piscium 

5-3 

1.83       lO.O 

7  37  9 

3    92 

♦  7  38.1 

-0.2789   0.5402 

0.2279 

+25 

-54 

45  Piscium 

6.9 

1.81       10.2 

7    8.Z 

5  33  9 

+  9  58.Z 

+0.7817 

0.5405 

0.2261 

+90 

+  4 

75  Piscium 

6.0 

1.66 

8.5 

Z2   25.0 

8 

0458 

+  4  32.4 

-05155 

0.5440 

0.2082 

+12 

-67. 

9  Piscium 

37 

157 

7.6 

14  49-6 

Z2  19.4 

-  8  Z7.0 

-0.7045 

0.5471 

0.194 1 

+  z 

-75; 

loi  Piscium 

6.3 

+1.56 

+  7.8 

+14    8.8 

14  187 

-  6  2Z.6 

+0.3899 

0.5477 

+0.1915 

+64 

-X3 

104  Piscium 

7-5 

1.55 

7-8 

13  46.5 

X5  54  8 

-  4  48.7 

+1.0846 

0.5482 

0.1893 

+90 

+29' 

105  Piscium 

63 

155 

7.3 

15  537 

16     5  5 

-  4  38.4 

-I.IOIO 

0.5482 

0.1890 

-26 

-74' 

4  Arietis 

57 

1.52 

7.0 

x6  27.3 

X9  59  6 

-  0  52.Z 

-0.9615 

05494 

0x835 

-15 

-74 

L  Arietis 

57 

1.50 

6.7 

17  19.6 

4 

0  10.8 

+  3  Z0.7 

-Z.I220 

0.5507 

0.1773 

-28 

-73 

26  Arietis 

6.0 

+X.42 

+  5.6 

+19  24.5 

X5  13  3 

-  6  Z7.5 

-0.8349 

05554 

+0.1525 

-  8 

-71 

B.  A.  C.  782 

7.0 

1. 41 

5.8 

z8  26.2 

16  33  9 

-  4  597 

+03951     0.5558 

0.1 501 

+65 

-  8 

/i  Arietis 

6.0 

1.40 

54 

19  34  9 

20  28.5 

-  z  13  I 

-0.2433     0.5570 

0.1430 

+26 

-42 

47  Arietis 

6.0 

1.38 

49 

20  15.9 

ft 

3  27.4 

+  5  31.3 

-0.0137     05590 

0.1298 

+  39 

-28 

B.  A.  C.  920 

7.0 

1.38 

4-8 

2Z    13.0 

3  48.4 

+  5  51.5 

-0.9785     0.5591 

0.1291 

-18 

-69 

e  Arietis 

4.6 

•^137 

+  4.8 

+20   56.3 

3  57  5 

•¥  6    0.4 

-0.6625  1  0.5591 

+0.1288 

+  3 

-«7 

C  Arietis 

48 

134 

4-5 

20   40.3 

zo  54  2 

-II  Z7.5 

'   +0.4675     0.5609 

0.1150 

+71    -  I ' 

Ti  Arietis 

5.0 

'     134 

44 

20   47.0 

13  41.2 

-  8  36.4 

1   +0.6604     0.5615 

0.1093 

+90   +10 

T>i  Arietis 

53 

1-33 

4-4 

20    22.9 

14  22.0 

-  7  56.9 

,    +I.1627     0.5616 

0.1079 

490   .^46 

65  Arietis 

6.0 

1.33 

4-3 

20   26.8 

15    6.2 

-  7  X4  3 

+  I.I735     0.5618 

0.1064 

490   +47 

B.  A.  C.  1055 

,  6.8 

1 

+1.34 

1 

+  4.1 

+2Z    41.1 

Z5    8.7 

-  7  XI.9 

-0.1420    0.56x8 

+0.1063 

+32   -32 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

II 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. ' 

Name. 

M«ff. 

6.0 
7.0 

6.3 
7.0 
6.0 

Red'nt  from 
x899.a 

Apparent 
Decimation. 

Washington 
Mean  Tmie. 

Hour  Angle 
H 

Y 

*' 

y 

N. 

S. 

• 

-68 

-67 
-64 
-66 
+12 

Aa 

A« 

66  Arietis 
9  Tauri 

B.  A.  C.  X170 
26  Tauri 

B.  A.  C.  ZX89 

t 
+1.34 
1-33 
1-33 
X.33 
1.3X 

m 

+  3-9 

3.8 

35 
3.4 
3.6 

•       * 

+22  27.4 

22  52.7 

23  6.7 
23   32.9 
2X    56.3 

d    h     m 
6  x6  30.0 
20  34.0 
6    X  32.6 

1  47.8 

2  14.9 

h     m 

-  5  34.1 

-  I  58.0 
+  2  30.1 

+  3     4.8 
+  3  30.9 

-0.7877 
-0.8686 
-0.6744 
-1. 1200 
+0.6386 

0.5622 
0.5629 

0.5637 
0.5637 

0.5638 

+0.X028 
0.0949 
0.0S42 
0.0837 
0.0826 

• 
-  6 
-II 
+  I 
-32 
+88 

32  Tauri 

33  Tauri 

B.  A.  C.  1238 
36  Tauri 

6.0 

6.3 

6.3 
6.0 

+X.31 
1.32 

X.31 
+1.32 

+  3.4 
33 
3.2 

+  31 

-1-22    II. 3 
22   53.0 
22   55.1 

+23  49.7 

5  16.7 
5  21.4 

7  2.9 

8  31.4 

+  6  26.3 
+  6  30.8 
•I-  8    8.8 

+  9  341 

■K).6l32 

-0.1250 
-0.0372 

-0.9095 

0.5641 
0.5642 
0.5647 
0.5643 

+0.0760 

0.0758 

0.0721 

+0.0689 

+85 
+33 
+38 

+11 
-28 

-23 
-66 

. 

NEW 

MOON. 

10  Geminorum 

11  Geminorum 

12  Geminorum 
fl  Geminorum 

7.0 

7-3 
7.5 
3-2 

+1.38 
1.38 

1.37 
1.37 

-  0.9 
0.9 

I.O 

1.2 

+23  38.4 
23  30.6 
23  18.9 
22  33  9 

8 

19  31.9 

20  3.4 

20  5.2 

21  43.7 

-  5  XO.I 

-  4  59.0 

-  4  57-2 

-  3  22.1 

-0.5963 
-0.4654 

-0.2563 
+0-4573 

0.5545 
0.5538 
05538 
0.5530 

-0.0635 
0,0639 
0.0639 
0.0673 

+  6 

+13 

+25 
+70 

-57 
-48 
-35 
+  3 

d  Geminorum 

C  Geminorum 

56  Geminorum 

61  Geminorum 

g  Geminorum 

6.0 
4.0 

5.7 
6.0 

53 

+X.43 

1-44 

1.49 
1.49 

1.52 

-  2.2 

2.8 

3.5 
3.7 
4.7 

+21  52.8 
20  43.1 
20  38.0 
20  27.3 

18  45.3 

9 
10 

10  34  5 

x6  48.7 

I  16.9 

3  40  6 

13     1.3 

-1-  9  22.2 

-  8  35-2 

-  0  43  6 

+  I  35-5 
+10  38.4 

+0.1487 
-t-o.8423 
-0.01 16 
-0.1089 

+0.3474 

0.5469 

0.5439 
0.5395 
0.5381 
0.5330 

-0.0933 
0.1043 
0.1192 
0.1233 
0.1383 

+49 
+90 

+38 

+34 

+77 

-16 
+22 

-28 

-33 
0 

B.  A.  C.2658 
3  Cancri 
C*  Cancri 

B.  A.  C.  2810 
d^  Cancri 

7.2 
6.0 

4.8 
7.0 
6.0 

+1.57 
1.56 

1.60 

1.64 

1.63 

-  5-3 

5.5 

59 
6.4 

6.5 

+18  31.3 
17  35.0 

17  57  0 
17  30.6 
17  22.6 

11 

20  12.3 

20  16.4 

I  58.0 

8  19. 1 

8  52.8 

-  6  24.0 

-  6  20.0 

-  0  48.8 
+  3  20.8 

+  5  53-5 

-0.2253 
+0,8007 
-0.4751 
-1.0114 

-0.9573 

0.5291 
0.5291 
0.5261 
0.5228 
0.5225 

-0.1489 
0.1489 
0.1568 
0.1651 
0.1658 

+27 
+90 
+14 
-19 

-15 

-42 

+14 
-58 

-72 
-73 

f  Leonis 
h  Leonis 
0  Leonis 
10  Sextantis 
XI  Sextantis 

53 

5.7 
3.8 
6.0 
6.0 

+X.84 

1.83 
1.86 
1.92 

1-93 

-X0.2 
10.6 

II.O 

11.6 
11.9 

+11  44.7 
10    9.5 
10  20.9 

9  24.5 
847.6 

12 
18 

19  33.6 

19  371 
0  34-3 

8  519 

9  47  3 

-  8  24.3 

-  8  23.0 

-  3  34  2 
+  4  29.5 
+  5  23.3 

-1. 1209 
+0.6322 
-0.5814 
-1.2550 
-0.7669 

0.5078 
0.5077 
0.5063 

0.5043 
0.5040 

-0.2005 
0.2005 
0.2042 
0.2095 
0.2101 

-26 

+82 

+  9 

-38 

-  2 

-78 
-  3 
-73 
-81 
-76 

^  Leonis 

14  Sextantis 

16  Sextantis 

34  Sextantis 

1  36  Sextantis 

5.0 
6.6 

6.9 
6.7 
6.6 

+193 

194 
1.96 
2.10 
2.10 

-12.0 
13.0 
12.9 

14-5 
15.0 

+  8  31.5 
6    6.0 

6  39  7 

4    6.4 

3     09 

14 

10  33.8 

14  32  7 

15  52.9 

10  12.7 

11  36.3 

•(-  6  29.9 
+10    0.8 
+11  18.7 
+  5     8.1 
+  6  29.3 

-0.7111 
+1.2075 
40.3010 
-0.8584 
+0.0374 

0.5038 
0.5031 
0.5029 
0.5014 
0.5014 

-0.2107 
0.2127 
0.2134 
0.2205 
0.2209 

+  I 
+90 

+57 
-  7 

+42 

-82 

+34 
-23 
-86 

-37 

1 

!  55  Leonis 

57  Leonis 

/'  Leonis 

/-*  Leonis 

^«  Leonis 

6.2 

6.9 

5-4 
6.9 

5-7 

+2.15 
2.15 
2.19 
2.21 
2.25 

-15.7 

159 
16. 1 

16.6 

16.2 

+  I  16.3 
0  58.0 

+  0  32.3 
-  0  47.4 
+  0  28.3 

16 

17  23.8 

17  39.8 

21  44.3 

0  49.1 

3  17.X 

-II  32.7 
-II  37.2 

-  7  39  6 

-  4  39  9 

-  2  16.2 

+0.6739 
+0.9483 
+0.5122 
+1.2833 
-0.6565 

0.5017 
0.5017 
0.5021 
0.5024 
0.5028 

-0.2222 
0.2223 
0.2229 
0.2233 
0.2234 

+87 
+90 

+72 
+89 

+  5 

-  4 

+13 

-13 
+40 

-85 

e  Leonis 
B.  A.  C.  4006 
X4  Virginis 

q  Virginis 
75  Virginis 

5.3 
6.1 

6.9 

5-7 
6.0 

+2.33 
2.46 
2.65 
2.72 

313 

-17-3 
18.4 

194 

19-4 
20.0 

-  2  27.1 

4  46.6 

8  2X.3 

8  54  0 

14  50.9 

16 

18 

12    17.2 
23    26.2 
14   21.3 
21    48.9 

2    58.3 

+  6  29.0 

-  6  40.9 
+  7  48.6 

-  8  37  I 

-  4  41-8 

+0.5362 

+0.5859 
+1.1842 

+0.1572 

+0.5805 

0.5047 
0.5081 

0.5145 
0.5173 
0.5387 

-0.2235 
0.2220 
0.2188 
0.2132 
0.1900 

+73 

+77 
+82 

+46 

+69 

-II 

-  9 
+30 

-31 

-  8 

83  Virginis 

85  Virginis 
B.  A.  C.  4722 
B.  A.  C.  4923 
B.  A.  C.  5254 

6.0 

6.5 
5-8 

73 
5.8 

+3-22 
3-22 

3.45 
3.80 

413 

-19.6 

195 
18.7 
17.6 
12.8 

-i^  40.6 

15  15.9 
17  44.1 

20  57.8 

23  40.8 

8  26.4 

8  57.2 
22  33.2 

19  16  44.7 

20  15  51. 1 

+  0  33.7 

+  I     5  5 
-  9  46.0 

+  7  46.7 

+  6    0.6 

+0.4312 
-0.0970 
+0.1262 

+0.7553 
+1.0203 

0.5432 
0.5436 

0.5554 
0.5717 

0.5908 

-0.1838 
0.1832 
0.1646 
0.1332 
0.0824 

+58 
+28 

+37 
+69 

+66 

-16 

-45 
-33 
+  3 
+23 

6  Scorpii 
19  Scorpii 
p  Ophiuchi  {SMar) 
15  Ophiuchi 
18  Ophiuchi 

2.6 

51 
50 

7  3 
6.7 

+4.12 

425 
4.24 

4-31 
437 

-12.0 

10.4 

9.8 

77 
7.5 

-22  20.3 
23  55  8 

23  130 
22  59.9 

24  27.9 

21 

18    24.3 
2    18.9 

4  14.5 

"  451 
13  28.7 

+  8  27.7 

-  7  56.6 

-  6    5.6 
+  I     6.6 
+  2  46.0 

-0.5515 
+0.5409 

-0.2821 

-0.8054 

+0.6235 

0.5926 

0.5979 
0.5982 
0.6031 
0.6038 

-0.0761 

0.0558 

0.0507 

0.0303 

1  0.0255 

-  8 

^^52 

+  4 
-27 

+56 

-78 

-  9 

-57 
-90 

-  4' 

1 

j  22  Ophiuchi 

1     ■ 

6.7 

+435 

-6.9 

-23  20.9 

15  26.3 

+  4   38.8 

-0.5443   0.6046 

1 

-0.0200 

-13 

-78 1 

438 


OCCULT  ATIONS,  1899. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


JUNE. 

. 

1 

Trx  Star's 

At  CoMjuMCTioii  IN  R  A. 

Limiting 
ParalieU. 

Red'ns  from 

Name. 

Mag. 

x899.a 

Apparent 
Decunation. 

Washington 
Mean  Time. 

Honr  Ancle 
H 

Y 

jp* 

y 

N. 

S. 

Aa 

Aa 

• 

■ 

ft 

• 

d    h     m 

h     m 

e 

•! 

24  Ophiachi 

5-9 

+4-34 

-  6.6 

-22  59  5 

%\  16  II.O 

+  5  21.7 

-0.9171 

0.6046 

-0.0179 

-35 

-^1 

B.  A.  C.  5709 

6.3 

441 

6.5 

24  56.4 

17  21.0 

+  6  28.8 

•M.0209 

0.6047 

0.0147 

+65 

+241 

26  Ophiachi 

6.1 

4.41 

6.5 

24  50.2 

17  25.3 

+  6  32.9 

-(0.9162 

0.6055 

-0.0145 

+65 

+'5. 

B.  A.  C.  5815 

73 

4.46 

4.8 

25  "5 

23  340 

-IX  336 

+1-2344 

0.6075 

-10.0013 

+65   +49 

39  Ophiuchi(  Sjtar) 

55 

4-44 

4.6 

24  Z0.7 

%%    0  10.3 

-10  58.9 

•10.2214 

0.6077 

0.0048 

+27 

-27 

B.  A.  C.  5831 

6.9 

+4.42 

-4.6 

-23  57-8 

0  12.5 

-ID   56.8 

+0.0059 

0.6077 

•K>.oo49 

+15 

-39 

B.  A.  C.  5846 

6.8 

4.46 

42 

24  48.3 

I  32.6 

:  ~9  40.0 

+0-8575 

0.6080 

0.0087 

+65 

+11 

0  Ophiuchi 

3.3 

4.46 

42 

24  54  0 

I  39.6 

-  9  33.3 

+09533 

0.6081 

0.0090 

+65 

+18 

B.  A.  C.  3868 

7.0 

449 

39 

24    91 

2  50.0 

-  8  25.8 

-♦■0.2179 

0.6083 

0.0124 

+28 

-27 

b  Ophiuchi 

4-4 

4-45 

3.8 

24    5.0 

3  18.6 

-  7  58.5 

+0.1556 

0.6084 

0.0137 

+24 

-31 

(*  Ophiuchi 

5.2 

+445 

-  32 

-23  53.1 

5  X2.3 

-  6    9.5 

-0.0115 

0.6088 

-10.0192 

+16  1  -40  1 

B.  A.  C.  6066 

73 

4-49 

-  0.3 

.      23  55.5 

14  49.6 

+  3    36 

+0.3452 

0.6096 

0.0468 

+38    -20 

4  Sagittarii 

5.4 

4-49 

0.0 

•     23  48.4 

15  49.6 

+  4     1.2 

+0.2760 

0.6096 

0.0497 

+34 

"*^l 

5  Sagittarii 

7.0 

4-51 

0.0 

24  16.6 

15  58.0 

+  4    92 

+0.7495 

0.6096 

0.0501 

+66 

+  4' 

7  Sagittarii 

59 

4-51 

+  03 

24  16.9 

%%  16  57.7 

+  5    6.4 

+0.8057 

0.6096 

0.0529 

+66 

+  7 

Piazzi  I7^  330 

5.3 

+4.46 

-(-  0.4 

-23    8.4 

17  16.4 

+  5  24.3 

-0.3121 

0.6096 

+0.0539 

+  3  ;  -59 

9  Sagittarii 

6.0 

453 

0.4 

24  21.8 

17  20.5 

•I-  5  28.2 

+0.9071 

0.6096 

0.0540 

+66' +14 

Piazzi  17*',  334 

5.3 

4-45 

0.4 

22  50.4 

17  23.5 

+  5  31.2 

-0.6048 

0.6095 

0.0542 

-13   -«4 

B.  A.  C.  6161 

57 

4-49 

Z.2 

23  43  3 

20  17.4 

+  8  177 

+0.4413 

0.6093 

0.0624 

+46   -15 

B.  A.  C.  6336 

5-2 

443 

40 

21  28.8 

28    6     9.7 

-  6  14.6 

-1.0294 

0.6075 

0.0898 

-37    -90 

B.  A.  C.  6343 

6.3 

+4.48 

+  4-2 

-23  35-4 

6  21.2 

-  6     3.6 

+1.0777 

0.6075 

+0.0903 

+66  +28 

28  Sagittarii 

56 

4-44 

50 

22  29.8 

9  19  6 

-  3  12.6 

+0.2753 

0.6067 

0.0983 

+39   -24 

30  Sagittarii 

6.6 

4-43 

54 

22  16.6 

II     2.0 

-  I  34.4 

+0.2286 

0.6060 

0.1028 

4.36  1  -27 

31  Sagittarii 

7.0 

4.42 

5-3 

22     2.3 

IX  31.6 

-  I     6.0 

+0.0441 

0.6059 

0.1041 

+25   -37 

33  Sagittarii 

6.0 

4.40 

57 

21  28.9 

12    14.6 

-  0  24.8 

-0.4315 

0.6057 

0.1060 

+  i|-68 

v^  Sagittarii 

50 

+4-45 

+  5  7 

-22  52.1 

12    17.0 

-0    22.5 

+0.9441 

0.6056 

+0.1061 

+67 

+16 

1^  Sagittarii 

5.1 

4-45 

5-8 

22  477 

12    38.5 

-  0     1.8 

+0.91 1 1 

0.6055 

0.1071 

+67 

+X4 

f  >  Sagittarii 

57 

437 

6.0 

20  47.2 

13  31  3 

•1-  0  48.8 

-0.9809 

0.6052 

0.1094 

-31 

-90 

^  Sagittarii 

35 

439 

6.0 

21  14.3 

X3  397 

+  0  56.8 

-0.5197 

0.6051 

0.1097 

-  3  -75 

0  Sagittarii 

3.8 

440 

67 

21  53-3 

16  17.7 

+  3  28.4 

+0.4211 

0.6041 

0.1165 

+49 

-16 

IT  Sagittarii 

31 

+4-37 

+  7.2 

-21  10.9 

18  15.0 

+  5  20.8 

-0.0437 

0.6033 

-fo.1220 

+23 

-43 

B.  A.  C.  6707 

59 

4.36 

8.7 

19    4.4 

a*  4  33  9 

-  8  45.3 

-0.7447 

0.5981 

0.1462 

-12   -90 

/  Sagittarii 

52 

425 

10.7 

20    0.1 

8  25.5 

-  5     3  X 

+0.7524 

0.5960 

0x548 

+70  +  3 

57  Sagittarii 

6.1 

4.21 

IZ.I 

19  17  9 

xo  43  3 

-  2  50.7 

+0.4212 

0.5946 

0.1598 

+53 

-17 

Ti  Capricomi 

7.0 

397 

144 

Z5  29.6 

a5    4  52.5 

-  9  23.9 

-0.1 129 

0.5830 

0.1940 

+27 

-45 

Ta  Capricomi 

56 

+396 

+14.5 

-15  X8.3 

5  40.0 

-  8  38.2 

-0.1450 

0.5824 

+0x953 

+25 

-48 

8  Aquarii 

6.8 

3.84 

157 

13  26.4 

14  13.6 

-  0  24.0 

-0.2612 

0.5767 

0.2082 

+21 

-55 

9  Aquarii 

6.8 

3.84 

159 

13  55-3 

14  43  9 

+  0    5.2 

+0.3197 

0.5763 

0.2088 

+53 

-22 

V  Aquarii 

47 

377 

16.0 

II  46.6 

18  18.1 

+  3  31  5 

-Z.0506 

0.5740 

0.2135 

-24 

-90 

19  Aquarii 

5.8 

3.68 

16.6 

10  10.4 

a«  0  57.3 

+  9  56.x 

-X.1945 

0.5697 

0.22x3 

-35|-90 

B.  A.  C.  7562 

5-5 

+357 

+17.4 

-  9  29.8 

9  27.7 

-  5  5x8 

+0.0490 

0.5644 

+0.2294 

+40 

-37 

f '  Capricomi 

55 

3-57 

174 

9  32.5 

9  29.9 

-  5  497 

+0.1022 

0.5644 

0.2294 

+43 

-34 

e^  Capricomi 

6.4 

357 

17-5 

9  44.2 

10   2.8 

-  5  18.0 

+0.4234 

0.5641 

0.2299 

■^62 

■"X7 

30  Aquarii 

5-8 

3-44 

17.6 

7    03 

17  32.0 

+  X  55  3 

-0.5558 

0.5598 

0.2353 

+  9 

-76 

B.  A.  C.  7704 

73 

342 

17.6 

6  19.0 

19  29.8 

+  3  49  0 

-0.7798 

0.5588 

0.2365 

-  3 

-90 

B.  A.  C.  7717 

6.9 

+3-43 

+18. 1 

-  8     I.I 

20  x6.8 

+  4  34  3 

+1.1039 

0.5584 

+0.2370 

+82    +24 

44  Aquarii 

6.4 

337 

17.8 

5  53  2 

23  417 

+  7  52.2 

-0.2137 

0.5566 

0.2387 

+27   -52 

51  Aquarii 

5.8 

333 

17.9 

5  20.6 

27    2  50.1 

-i-io  54.1 

-0.0051 

0.5551 

0.2401 

+39 

-40 

K  Aquarii 

52 

325 

18.1 

4  44  6 

9     0.1 

-  7    8.5 

+0.8823 

0.5523 

0.2420 

+85 

+  8 

Lalande  44337 

6.3 

324 

18.1 

4    4-4 

10  22.8 

-  5  487 

+0.5432 

0.5512 

0.2423 

+73 

-11 

I 

3  Piscium 

6.4 

+3.11 

+17.4 

-  0  21. 1 

Z9  27.8 

>  2  58.0 

-10013 

0.5484 

+0.2433 

-17   -90 

K  Piscium 

47 

2.97 

175 

+  0  42.4 

as  7  37.5 

-  9  16.7 

+0.8861 

05453 

0.2416 

-►90   4  9 

9  Piscium 

6.6 

2.97 

17.6 

0  34  3 

7  46.4 

-  9    8.1 

+1.0585 

0.5453 

0.2416 

+90   -^20 

16  Piscium 

5.8 

2.91 

17.2 

I  32.8 

12     2.3 

-  5    0.6 

+  1.1000 

0.5442 

0.2402 

+90   +i3 

19  Piscium 

49 

2.86 

16.7 

2  55  9 

16  42.4 

-  0  29.8 

+0.8108 

0.5434 

0.2383 

+90^*  4 

1 

cj  Pisciuir 

1 

42 

+2,80 

+15.6 

+  6  18.5 

22  44.6       4-  5  20.5 

-1.2052 

0.5427 

+0.2352 

-32 

-84 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

Thx  Star's 

At  Conjunction  im  R.  A. 

Limiting 
ParalleU. 

Name. 

Mag. 

6.3 
6.9 
53 
6.9 
6.0 

Red'na  from 
i899.a 

Apparent 
DeclinaUon. 

Wasbinirton 
Mean  Tune. 

Hour  Angle 
H 

Y 

x* 

y 

V    '    Q    t 

^A 

^ 

t 

e  1 

-81 
-82 
-52 

+  5 

-66 

36  Pisciura 
38  Piscium 
d  Piscium 
45  Piscium 
75  Piscium 

s 
+2.71 
2.71 
2.69 
2.67 
2.50 

n 

+153 
I5.I 

153 

15-4 
13.1 

• 

+  7  41  0 
8  19.0 

7  38.0 
7    8.2 

X2   25.1 

d     h     m 

29  6  50.2 

7  134 

8  43.4 
II     6.8 

30  6  12.4 

h     m 
-xo  49.9 
-10  27.4 

-  9    04 

-  6  41.7 
+XX  46.4 

-07336 
-1.^952 
-0.2502 

+0.8042 
-0.491 1 

0.5423 
05423 
0.5423 
0.5423 
05438 

+0.2300 
0.2297 
0.2285 
0.2267 
0.2079 

e 
0 

-43 
+26 

+90 

+13 

17  Piscium 
loi  Piscium 

104  Piscium 

105  Piscium 

37 
6.3 
7-5 
6.3 

+2.40 

2.38 

2.37 
+2.38 

+IX.8 
1 1.9 

11.8 
+11.2 

+14   49.7 
14      8.9 
13   46.6 

+3t5  53.8 

17  457 
19  45.1 
21  21.5 

21  32.2 

-  X     3.3 
+  0  52.1 

+  2   25.4 

+  2  35  7 

-0.6830 
+0.4096 
+X.X040 
-X.0805 

0.5458 

0.5462 

0.5465 
0.5465 

+0.1934 

0.1907 

0.1885 
+O.X882 

+  2 

•^5 
+90 

-24 

-75 
-12 

+31 
-74 

JULY. 

1 

4  Arietis 
i  Arietis 

5.7 
5-7 

+2.35 
231 

+10.8 
10.3 

+x6  27.4 
17  19.6 

1    X  26.9 
5  39.1 

+  6  22.5 
+XO  26.3 

-0.9426 
-X.X043 

0.5474 
0.5484 

+O.X826 
0.1763 

-14 
-27 

-74 
-73 

26  Arietis 
1        B.  A.  C.  78a 
'    ^  Arietis 
'  47  Arietis 

B.  A.  C.  920 

6.0 
7.0 
6.0 
6.0 
7.0 

+2.22 
2.17 
2.17 
2.X3 

a.x3 

•(-  8.8 

9.1 
8.2 

7.6 
7-3 

+19  24.6 

18  26.2 

19  35  0 

20  15.9 

21  X3.X 

20  47.3 

22     8.6 

S    2     5.2 

9    7.8 

9  29.1 

+  X     3.8 

+   2   22.3 

•*>  6  10.9 
-XX    0.9 
-xo  40.3 

-0.8213 
+0.4x08 
-0.2294 

-O.OOIO 

-0.9683 

0.5521 

0.5524 
05534 
0.5550 

0.5551 

+0.15x4 

0.1490 
0.14 19 

O.X288 
0.1281 

-  7 
+66 

+27 

+40 

-17 

-71 

-  8 

-41 
-27 
-69 

t  Arietis 

C  Arietis 

r,  Arietis 

Tj  Arietis 

65  Arietis 

4.6 

4.8 
5.0 

5.3 
6.0 

-l'2.I3 

2.08 
2.06 
2.05 
2.05 

+  7-4 
6.6 

6.6 

6.7 
6.6 

+20  56.3 
20  40.3 
20  47.1 
20  23.0 
20  26.8 

9  38.3 
16  39-3 

19  28.1 

20  9-4 
20  54.1 

-xo  31.4 

-  3  45.0 

-  I     2.0 

-  0  22.1 
+  0  21.0 

-0.65x5 

+0.481 1 
+0.6742 
+X.X78I 
+I.I890 

0.5552 
0.5567 

0.5573 

0.5575 
0.5576 

+0.1278 
0.XX40 
0.X084 
0.X070 
01054 

+  3 
+72 

+90 

+90 

♦90 

-66 
0 

+1X 

+47 
+48 

B.  A.  C.  X053 
66  Arietis 
9  Tauri 

B.  A.  C.  X170 
26  Tauri 

6.8 
6.0 
7.0 

63 
7.0 

+2.05 
2.05 
2.02 

1.99 

2.00 

+  6.3 
59 
55 

50 

4.9 

•I-2X   41.2 
22   27.4 

22  52.7 

23  6.7 

23   32.9 

20  56.6 

22  39.0 

8    2  25.6 

7  27.5 
7  43  0 

+  0  23.4 
+  2    2.3 
+  5  41  0 
+XO  32,3 
+XO  47.4 

-0.13x2 

-0.7794 
-0.861 1 
-0.6670 
-X.II42 

0.5576 
0.5579 

0.5586 

0.5593 
0.5594 

+0.X054 
0.X019 
0.0940 
0.0834 
0.0829 

+32 
-  5 

-XX 

+  2 
-31 

-32 
-68 

-^ 

-^4 
-66 

B.  A.  C.  1 189 

32  Tauri 

33  Tauri 

B.  A.  C.  1238 
36  Tauri 

6.0 

6.0 

6.3 

6.3 
6.0 

+1.97 

1.96 
196 

195 
1.95 

+  5-2 
4.9 
4-7 
4.6 
42 

+21    56.4 
22    II.3 
22   53.0 

22  55.1 

23  49  7 

8  10.4 
XX  X4.3 
IX  X9.0 
X3     X.7 

14  313 

+XX  X37 

-  9  48.8 

-  9  44.2 

-8    5.1 

-  6  38.6 

+0.6512 
+0.6254 
-O.XI58 
-0.0279 
-0.9038 

0.5594 
0.5598 
0.5598 

0.5600 
0.5602 

+0.0819 

0.0753 
0.0752 
0.0714 
0.0682 

+90 

+87 

+33 
+38 

-14 

+13 

+12 

-28 

-23 
-66 

B.  A.  C.  X347 

62  Tauri 

v»  Tauri 

V*  Tauri 

r  Tauri 

73 
6.0 

4-7 
6.0 

4-5 

+I.9I 
1.92 
1.88 
1.89 
1.85 

+  3.4 
3.4 
36 

35 
2.9 

+24  10.3 
24     4.0 
22  35.1 
22  46.2 
22  45.8 

22  57.1 

23  10.5 
4    0  X3.0 

0  39.x 

7  M  9 

+  X  29.5 

+  I  42.4 
+  2  42.7 

+  3    8.0 
+  9  29.9 

-0.7791 
-0.6543 

+0.9952 
+0.8167 

+10793 

0.5607 

0.5607 
0.5608 
0.5608 
0.5607 

+0.0497 
0.0492 
0.0469 
0.0459 
0.0312 

-  6 

+  2 
+90 
+90 
+90 

-66 
-6i 

+38 
+26 

+45 

95  Tauri 

B.  A.  C.  X463 
99  Tauri 
k  Tauri 
X03  Tauri 

6.3 
6.3 
6.0 
6.0 
6.0 

+1.87 

1.85 

1.85 

1.83 
1.82 

+  2.7 
2.7 
2.0 
2.0 
x.6 

+23  53  9 
23  26.6 

23  47  5 

24  53  7 
24     79 

7  39.5 

8  457 
14    6.1 

14  13  9 
18  39.2 

+  9  537 
+10  57.5 

-  7  53  3 

-  7  45.8 

-  3  297 

-0.1366 
+0,3882 
+0.1279 
-X.0680 
-0.1936 

0.5607 

0.5607 
0.5604 
0.5603 

0.5599 

+0.0303 
0.0278 
0.0158 
0.0155 

+0.0056 

+32 
+66 

+47 
-28 

+29 

-25 
+  4 
-  9 
-65 
-26 

X18  Tauri 
121  Tauri 

Venus 

B.  A.  C.  1801 
132  Tauri 

57 
6.0 

6.0 
5-3 

+1.80 
1.77 

1-75 
1.76 

■^  0.6 
05 

+  0.3 
-  o.i 

+25     4.3t 

23  58  3 

22  48.9 

23  94 

24  32.0 

6    4     2.5 

6  49  3 

9  26.5 

10  21.8 

12  53  4 

+  5  34.0 
+  8  15.0 
+XO  46.7 
+XX  40.2 
-  9  53  4 

-X.26IO 
-O.XI62 
+X.0848 
+0.6843 
-0.9003 

0.5584 
0.5578 

0.5024 

0.5570 
0.5564 

-0.0152 
0.0214 
0.0313 
0.0285 
0.0346 

-56 

+33 
+90 
+90 

-14 

-65 
-23 

+45 
+201 

-65; 

140  Tauri 
X41  Tauri 
1     I  Geminorum 

2  Geminorum 

3  Geminorum 

7.0 

6.7 
50 
7.2 

6.3 

+173 
1.72 

1-73 

1-73 
1.72 

-  0.4 
0.4 

05 

0.7 
0.8 

+22  53.6 

22  239 

23  16.1 
23  38.8 
23     78 

18     5.4 

18  39.2 

19  44  I 

20  29.6 
22  17.1 

-  4  52.0 

-  4  19  4 

-  3  16.8 

-  2  32.6 

-  0  48.9 

+0.6842 
+1,2016 
+0.1960 
-0.2568 
+0.2163 

0.5549 
0.5547 
0.5544 
0.5541 
0.5535 

-0.0437 
0.0469 
0.0492 
0.0508 
0.0546 

+90 
+90 

■^52 
+25 

+53 

+18 

+55' 

-  9i 
-33 1 

-  8 

4  Geminorum 

7-4 

+1.72 

"  0.8 

+23    0.8 

22  38.2 

-  0  28.6 

+0.3237 

0.5534 

-0.0553 

+60 

-  3 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

The  Star'9 

At  Conjunction  in  R.  A. 

Limiting 
ParaUela. 

* 
1 

Red'ns  from 

Name. 

Mag. 

i899.a 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hoor  Angle 
H 

Y 

jr* 

y 

N. 

s.. 

• 

Aa 

Aa 

■ 

m 

•       * 

d    h     m 

h     m 

• 

5  Geminorum 

6.7 

+1.73 

-   I.O 

+24  26.5 

6  23     4  7 

-  0     2.9 

-1.2663 

0.5533 

-0.0562 

-56 

-66. 

6  Geminorum 

6.7 

+I.71 

-  0.9 

+22   55.9 

NEW 

23  27.9 
MOON, 

+  0  19.5 

+0.3678 

0.5531 

-0.0570 

+^3 

0 

Ci  Cancri 

4.8 

+1.65 

-  5.9 

+17  57.0 

8    8  43  7 

+  7  44  4 

-04575 

0.5269 

-0.1569 

+15 

-57 

B.  A.  C.  28x0 

7.0 

+1.66 

-6.4 

+17  10.6 

15     49 

-10    5.9 

-09933 

0.5246 

-0.1652 

-18 

-72 

^  Cancri 

6.0 

1.65 

6.4 

17  22.6 

15  38.6 

-  9  33  2 

-0.9389 

0.5235 

0.1659 

-14 

-73 

^  Leonis' 

5-3 

1-73 

94 

"  447 

10    2  20.8 

+  0    8.3 

-1.0929 

0.5089 

0.2007 

-24 

-78 

A  Leonis 

5.7 

1.72 

9.6 

10    9.5 

2   22.3 

+  0    9.8 

+0.6637 

0.5089 

0.2007 

+87 

-  I 

0  Leonis 

3.8 

1-74 

lO.O 

10  20.9 

7  19  7 

+  4  587 

-0.5507 

0.5073 

0.2043 

+10 

-70 

10  Sextantis 

6.0 

+1.78 

-10.6 

+  9  24  5 

15  37.8 

-10  57.1 

-1.2238 

0.5050 

-0.2095 

-35 

-81 

II  Sextantis 

6.0 

1.78 

10.8 

8  47.6 

16  33  3 

-10     3.2 

-0.7339 

0.5048 

0.2100 

0 

-80 

IT  Leonis 

5.0 

1.78 

10.9 

8  31.5 

17  420 

-  8  56.4 

-0.6779 

05045 

0.2107 

+  4 

-81 

14  Sextantis 

6.6 

1.78 

11.6 

6    6.1 

21  19.2 

-  5  25.2 

+1.2488 

0.5038 

0.2126 

+90 

+38 

16  Sextantis    , 

6.9 

1.80 

11.5 

6  39.8 

22  39.6 

-  4    71 

+0.3395 

0.5034 

0.2133 

+60 

-20 

34  Sextantis 

6.7 

+1.90 

-13.0 

+  4    6.4 

11  17     36 

-10  13.4 

-0.8186 

0.5010 

-0.2200 

-  5 

-86 

36  Sextantis 

6.6 

1.91 

13.4 

3    0.9 

18  27.9 

-  8  51  5 

+0.0810 

0.5009 

0.2204 

+44 

-35 

55  Leonis 

6.2 

1-95 

14.0 

I  16.3 

12    0  17.4 

-  3  10  5 

+0.7236 

0.5008 

0.2215 

-i^ 

-  I 

57  Leonis 

6.9 

195 

14. 1 

0  58.1 

0  33  5 

-  2  55  9 

+1.0000 

0.5008 

0^216 

+90 

+16 

p^  Leonis 

5.4 

1.97 

M-4 

+  0  32.3 

4  39  9 

+  X     38 

+0.5623 

0.5009 

0.222I 

+76 

-10 

/>*  Leonis 

6.9 

+2.00 

-14.8 

-  0  47.4 

7  46.3 

+  4    5.0 

+I-339I 

0.501 1 

-0.2223 

489 

+48 

/*  Leonis 

5.7 

2.02 

145 

+  0  28.5 

10  15.5 

+  6  30.1 

-0.61 15 

0.5012 

0.2225 

+  7 

-80 

f  Leonis 

5.3 

2.09 

155 

-  2  27.0 

19  21.3 

-  8  39.2 

+0.5909 

0.5024 

0.2222 

+78 

-  8 

B.  A.  C.  4006 

6.1 

2.19 

16.5 

446.6 

18    6  38.7 

+  2  19.3 

+0.6430 

0.5049 

0.2204 

+82 

-  6 

14  Virgin  is 

6.9 

2.36 

17.5 

8  21.5 

21  48.2 

-  6  56.9 

+1.2510 

0.5047 

0.2153 

+82 

+37 

j    ^  Virginis 

5-7 

+2.44 

-17.6 

-  8  540 

14    5  24.x 

+  0  25.8 

+0.2167 

0.5135 

-0.21 14 

+50 

-28 

75  Virginis 

6.0 

2.87 

18.4 

14  50.9 

15  II   12.9 

+  5  20.5 

+0.6454 

0.5317 

0.1875 

+73 

-  5 

83  Virginis 

6.0 

2.97 

18.4 

15  40.6 

16  49.3 

+10  46.4 

+0.4942 

0.5358 

O.1813 

+62 

-13 

85  Virginis 

6.5 

2.97 

18.C 

15  159 

17  20.9 

+11  16.9 

-0.0402 

0.5362 

0.1807 

+31 

-42 

B.  A.  C.  4722 

5.8 

3.21 

17.7 

17  44- 1 

16    7  18.3 

+  0  47.0 

+0x839 

0.5474 

0.1623 

+41 

-29 

B.  A.  C.  4923 

7-3 

+3.61 

-17.2 

-20  57.8 

17     I  58.8 

-  5  "3 

+0.8138 

0.5633 

-O.1315 

+69 

+  7 

B.  A.  C.  5254 

5.8 

4.02 

12.8 

23  40.8 

18     I  39.6 

-  6  22.8 

+1.0714 

0.5835 

0.0817 

+66 

+27 

(J  Scorpii 

2.6 

4.05 

11.9 

22   20.3 

4  16.3 

-  3  52  I 

-0.5135 

0.5852 

0.0755 

-  7 

-75 

19  Scorpii 

51 

4.20 

10.6 

23   55.8 

12   20.9 

+  3  53  5 

+0.5848   0.5912 

0.0555 

+55 

-  6 

p  Ophiuchi(5.j/flr) 

5.0 

4.22 

99 

23    13.0 

14    18.8 

+  5  46  9 

-0.2457   0.5923 

0.0505 

+  6 

-55 

15  Opbiuchi 

73 

+4-34 

-7.8 

-22   59.9 

21    57.6 

-10  52,7 

-0.7763 

0.5970 

-0.0305 

-«5 

-^ 

18  Ophiucbi 

6.7 

438 

77 

24   28.0 

23   429 

-  9  11.6 

+0.6615 

0.5980 

0.0257 

+59 

-  2 

22  Ophiucbi 

6.7 

4.40 

7.0 

23   20.9 

19     I  42.4 

-  7  16.9 

-0.5148 

0.5990 

0.0203 

-11 

-75 

24  Opbiucbi 

5-9 

439 

6.7 

22   59.5 

2   27.9 

-  6  33  3 

-0.8901 

0.5994 

0.0183 

-33 

-^ 

B.  A.  C.  5709 

6.3 

4-44 

6.9 

24   56.4 

3  38.8 

-  5  25.3 

+1.0587 

0.6000 

O.OI5I 

+65 

+27 

26  Opbiuchi 
390pniucbi(  S.star) 

6.1 

+4.44 

-6.9 

-24    50.2 

3  43.2 

-  5  21. 1 

+0.9534 

0.6000 

-0.0148 

+65 

+18 

55 

4-51 

4.8 

24    10.7 

10  33.9 

•f  I  12.9 

+0.2505  1  0.603Z 

+0.0041 

+29 

-25 

B.  A.  C.  5831 

69 

4-51 

4.8 

23  57-8 

10  36.2 

•f  I  15.X 

+0.0340 

0.6031 

0.0043 

+x6 

.38 

B.  A.  C.  5846 

6.8 

4.53 

4.6 

24  48- 3 

II  57.2 

+  2  32.8 

+0.8886 

0.6036 

0.0080 

+65 

+13 

6  Opbiuchi 

3.3 

4-54 

4.6 

24  54.0 

12    4.2 

+  a  39*5 

+0.9848   0.6056 

0.0084 

+65 

+20 

B.  A.  C.  5868 

7.0 

+4.56 

-  4-3 

-24     91 

13  15  5 

+  3  47  9 

+0.2453  1  0.6041 

+O.OII7 

+29 

-26 

b  Ophiucbi 

4-4 

4-55 

4.0 

24     5.0 

13  44-4 

+  4  15.6 

+0.1821    0.6049 

0.0134 

+26 

-29  1 

fi  Opbiuchi 

52 

4.56 

3.4 

23  53  I 

15  39.4 

+  6     5.8 

+0.0136   0.6049 

0.0185 

+17 

-391 

B.  A.  C.  6066 

7.3 

4.65 

0.4 

23  55-5 

80     I  21.5 

-  8  36.3 

+0.3649  1  0.6072 

0.0460 

+39 

-19 

4  Sagittarii 

5.4 

4.65 

0.2 

28  48.4 

2  21.9 

-  7  38.3 

+0.2949   0.6072 

0.0489 

+35 

-23 

1     5  Sagittarii 

7.0 

+4.66 

-  0.1 

-24  16.6 

2  30.4 

-  7  30  2 

+0.7692    0.6072 

+0.0492 

+66 

+  5 

'     7  Sagittarii 

5.9 

4.67 

+  0.1 

24  16.9 

3  30.4 

-  6  32  7 

+0.8248   0.6073 

0.0321 

+66 

♦  9 

1         Piazzi  ly*^,  330 

53 

4.65 

0.4 

23     8.4 

3  49  I 

-  6  14.8 

-0.2951    0.6074 

0.0530 

-  4   -58 

9  Sagittarii 

6.0 

4.67 

0.2 

24  21.8 

3  53  4 

-  6  107 

+09260   0.6074 

0.0532 

+66   +16 

Piazzi  ly**,  334 

5.3 

465 

0.5 

22  50.4 

3  56.2 

-  6    8.0 

-0.5884   0.6074 

00533 

-12 

-82, 

\        B.  A.C.6161 

57 

+4.68 

■¥    1.2 

-23  43  3 

6  51.0 

-  3  20.5 

+0.4571  , 0.6076 

1 

+0.0615 

+47 

-14 
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i                 ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

Ths  Stak'8 

At  Conjum< 

CTIOM  m  R.  A. 

Limiting  1 
Parallels,  j 

1 

Red'ns  from 

Name. 

Mag. 

i899.a 

Apparent 
Declination. 

Waahin^on 
Mean  Time. 

Hour  Angle 
H 

Y 

** 

y 

N. 

S. 

Aa 

Aa 

0 

' 

■ 

m 

• 

d 

h     m 

h     m 

• 

B.  A.  C.  6336 

6.2 

+4.67 

+   4.4 

-21   28.8 

30  x6  44.3 

+  6     8.1 

-1.0197 

0.6074 

+0.0891 

-36 

-90 

B.  A.  C.  6343 

6.3 

4.72 

4-2 

23  35-4 

16  55.8 

4-  6  19.2 

+1.0850 

0.6073 

0.0896 

+66 

+28 

28  Sagittarii 

3.6 

471 

52 

22  29.8 

19  53.9 

+  9    9.9 

+0.2815 

0.6069 

0.0976 

+39 

-24 

30  Sagittarii 

6.6 

471 

5.8 

22  16.6 

2X    36.1 

+10  47.8 

+0.2332 

0.6067 

0.1022 

-»36 

-27 

31  Sagittarii 

7.0 

471 

6.0 

22     33 

22      5.6 

+11  16.x 

+0.0487 

0.6066 

0.1035 

+25 

-37 

'  33  Sagittarii 

6.0 

+4.70 

+  6.2 

-21    28.9 

22   48.5 

+11  57.2 

-0.4263 

0.6064 

+0.1054 

+  I 

-67 

1     v^  Sagittarii  . 

5.0 

4.72 

6.1 

22   52.1 

22   50.9 

4-11  59.6 

+0.9462 

0.6064 

0.1055 

+67 

+16 

f*  Sagittarii 

51 

472 

6.2 

22   47.7 

23    12.2 

-II  40.0 

+0.9128 

0.6064 

0.1065 

+67 

+14 

'    f '  Sagittarii 

5-7 

4.68 

6.7 

20   47.2 

SI 

0      4.9 

-10  49.4 

-0.9753 

0.6062 

0.1088 

-31 

-90 

1     f^  Sagittarii 

3.5 

4.70 

6.7 

21    14.2 

0   13.2 

-10  41.5 

-0-5x55 

0.6061 

0.1092 

-  3 

-75 

0  Sagittarii 

3.8 

+4.71 

+  7.3 

-21    53.2 

2   50.5 

-  8  10.6 

•fo.4208 

0.6055 

+0.1 160 

+49 

-16 

ir  Sagittarii 

31 

4.70 

7.9 

21    10.9 

4  47- 1 

-  6  18.7 

-0.0445 

0.6050 

0.12 10 

+23 

-42 

B.  A.  C.  6707 

5.9 

4.63 

II.O 

19      4.4 

15    0.3 

+  3  29.3 

-0.7504 

0.6015 

0.1461 

-13 

-90 

/  Sagittarii 

52 

4.64 

1 1.9 

20      0.0 

18  49.5 

+  7    9.1 

+0.7359 

0.5999 

0.X550 

+69 

+  2 

57  Sagittarii 

6.1 

463 

12.5 

19    17.9 

21     55 

+  9  197 

•fo.4038 

0.5989 

0.1601 

+52 

-18 

r,  Capricomi 

7.0 

+4.47 

+16.8 

-15   29.6 

ss 

14  55  6 

+  2  27.3 

-0.1410 

0.5897 

+0.1954 

+25 

-48 

ra  Capricorni 

5.6 

4.46 

16.9 

15    18.3 

X5  42.0 

+  3  11.9 

-0.1734 

0.5892 

0.1968 

+24 

-50 

8  Aquarii 

6.8 

4.38 

18.5 

13   26.4 

S8 

0     39 

+11  14.4 

-02955 

0.5844 

0.2J0I 

+19 

-57 

9  Aquarii 

6.8 

4.39 

18.6 

13   55.2 

0  33  4 

•fix  42.8 

+0.2783 

0.5841 

0.2108 

+50 

-24 

1     V  Aquarii 

47 

4.34 

19.0 

XI  46.5 

4     2.2 

-  8  56.3 

-10793 

0.5821 

0.2157 

-27 

-90 

19  Aquarii 

5.8 

+4.26 

+19.9 

-lo  10.4 

XO30.7 

-  2  42.5 

-1.2259 

0.5784 

+0.2238 

-39 

-90 

B.  A.  C.  7562 

5-5 

4.19 

21.2 

9  29.7 

x8  46.3 

+  5  148 

-0.0060 

0.5737 

0.2324 

+34 

-40 

1     r»  Capricomi 

5.5 

419 

21.2 

9  32.4 

18  48.4 

•1-  5  16.8 

+0.0467 

0.5737 

0.2324 

+40 

-37 

f'  Capricomi 

6.4 

4.18 

21.3 

9  44  2 

19  20.4 

+  5  47-6 

+0.3613 

0.5734 

0.2329 

+58 

-20 

30  Aquarii 

5-8 

4.10 

2X.8 

7    0-3 

24 

a  35.8 

-II  13.0 

-0.6104 

0.5710 

0.2392 

+  6 

-80 

B.  A.  C.  7704 

7.3 

+4.07 

+21.9 

-  6  19.0 

4  29  9 

-  9  23.0 

-0.8312 

0.5686 

+0.2399 

-  7 

-90 

B.  A.  C.  7717 

6.9 

4.09 

22.2 

8     i.o 

5  15  5 

-  8  39.0 

+1.0245 

0.5682 

0.2404 

+82 

•»-20 

44  Aquarii 

6.4 

4.04 

22.3 

5  53  I 

8  337 

-  5  27.9 

-0.2764 

0.5666 

0.2422 

+24 

-55 

51  Aquarii 

5-8 

4.01 

'22.4 

5  20.5 

XX  36.1 

-  2  32.1 

-0.0733 

0.5652 

0.2436 

+35 

-44 

K  Aquarii 

5.2 

3.95 

22.9 

4  44-6 

17  33  9 

+  3  X3.1 

+0.7956 

0.5625 

0.2457 

+85 

+  3 

Lalande  44337 

6.3 

+394 

+23.0 

-  4     4  3 

18  53.9 

+  4  30.2 

-K).46o9 

0.5619 

+0.2461 

+67 

-15 

3  Piscium 

6.4 

3.84 

22.6 

-  0  21.0 

S5 

3  406 

-XX     1.4 

-1.0610 

0.5586 

0.2471 

-20 

-90 

K  Piscium 

4-7 

373 

22.7 

+  0  42.5 

15  25.9 

+  0  19.4 

+0.7830 

0.5549 

0.2454 

+90 

+  2 

9  Piscium 

6.6 

374 

22.8 

0  34.4 

15  34.5 

+  0  27.7 

+0.9530 

0.5549 

0.2454 

+90 

+13 

16  Piscium 

5.8 

3.68 

22.6 

X  32.9 

19  42.0 

•>t  4  26.8 

+0.9909 

0.5539 

0.2440 

+90 

+16 

,  19  Piscium 

4-9 

+3.64 

•1-22.2 

+  2  56.0 

S6 

0  13.0 

+  8  48.5 

+0.7037 

0.5530 

+0.2420 

+90 

-  2 

36  Piscium 

6.3 

353 

20.9 

7  41.X 

13  54.5 

-  X  57.9 

-0,8244 

0.5510 

0.2332 

-  5 

-82 

</  Piscium 

53 

3.51 

20.9 

7  38.1 

15  44.5 

-  0  11.6 

•fo.3481 

0.5508 

0.23X7 

+21 

-58 

45  Piscium 

6.9 

3.49 

20.9 

7    8.3 

18     3.6 

•(•  2    2.8 

40.6900 

0.5506 

0.2298 

+90 

-  I 

75  Piscium 

6.0 

336 

18.5 

Z2   25.2 

37 

12  38.9 

-  3  59.6 

-0-593I 

0.5505 

0.2102 

+  8 

-72 

n  Piscium 

3.7 

+3.28 

+  17.0 

+14  49.8 

23  57  0 

+  6  55.4 

-0.7845 

0.5512 

+0.1953 

-  3 

-75 

loi  Piscium 

6.3 

3.26 

16.9 

14      9.0 

38 

I  540 

•1-  8  48.5 

+0.2961 

0.5514 

0.1925 

+57 

-i8 

104  Piscium 

7.5 

325 

16.8 

13   46.7 

3  28.5 

•fxo  19.9 

+0.9831 

0.5516 

0.1902 

+90 

+21 

105  Piscium 

6.3 

3.26 

16. 1 

15  53  9 

3  39  0 

+X0  30.0 

-1.1783 

0.5516 

0.1899 

-33 

-74 

4  Arietis 

5-7 

3.23 

157 

16  27.4 

7  29.4 

-  9  47  5 

-10423 

0.552X 

0.184 1 

-22 

-74 

I  Arietis 

5.7 

+3.20 

+15.0 

+17  19.7 

"  37-3 

-  5  48.0 

-X.2028 

0.5526 

+0.1777 

-36 

-73 

26  Arietis 

6.0 

3.10 

129 

19  24.6 

39 

2  32.8 

+  8  36.7 

-0.9222 

0.5546 

0.1523 

-14 

-71 

B.  A.  C.  782 

7.0 

3.07 

I3.I 

18  26.3 

3  53't 

+  9  54  2 

+0.3008 

0.5553 

0.1498 

+58 

-13 

fi  Arietis 

6.0 

3.06 

I2.I 

19  351 

7  47.3 

-10  19.6 

-0.3340 

0.5554 

0.1426 

+21 

-47 

47  Arietis 

6.0 

3.01 

II.2 

20  16.0 

14  46.3 

-  3  35.1 

-0.1052 

05563 

0.1293 

+34 

-33 

B.  A.  C.  920 

7.0 

+3.01 

+10.9 

•(•2Z    Z3.Z 

15    7.4 

-  3  14  7 

-1.0669 

0.5564 

+0.1286 

-25 

-69 

e  Arietis 

4-6 

3.01 

10.9 

20  56.4 

15  16.5 

-  3    5  9 

-0.7518 

0.5564 

0.1283 

-  3 

-69 

C  Arietis 

4.8 

2.94 

10.2 

20  40.4 

22  14.8 

+  3  37-9 

+0.3766 

0.5573 

O.II45 

+63 

-  6 

r,  Arietis 

50 

2.92 

98 

20  47.1 

30 

I     2.8 

+  6  20.1 

+0.5702 

0,5576 

0.1088 

f8o 

+  6 

r-i  Arietis 

5.3 

2.91 

97 

20  23.0 

I  43.9 

+  6  59.8 

+1.0723 

0.5577 

+0.1074 

+90   +38  1 

65  Arietis 

6.0 

+2.92 

+  9.8 

•f20   26.9 

2  28.4 

+  7  42.7 

+1.0833 

0.5578 

+0.1059 

+90 

+39 

._  J 
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ELEJ 

ylE^ 

ITS  FOR  THE  PREDICTIO 

JULY. 

>N  OF  0 

CCULTATIONS. 

TVS  Staik*8 

At  Conjunction  m  R.  A. 

Limiting 

Parallels. 

1 

Name. 

Mag. 

6.8 
6.0 
7.0 

6.3 
7.0 

Red'DS  from 
i8g9.a 

Apparent 
Decfination. 

Waahington 
Mean  Time. 

Honr  Angle 
H 

Y 

** 

y 

N. 

S.  ' 

Aa 

^ 

B.  A.  C.  1055 
;  66  Arietis 
9  Tauri 

B.  A.  C.I  170 
26  Tauri 

■ 

+2.93 
2.92 
2.89 
2.85 
2.85 

m 

+  9-3 

8.8 

8.2 

7-5 
7-3 

0       ' 
+21  41.2 

22    27.5 

22  52.7 

23     6.8 

23  33  0 

d    h     m 
80    2  31.0 

4  130 

7  58.9 

13    0.2 

13  157 

h     m 
+  7  45.2 

+  9  237 
-10  58.3 

-  6     7.6 

-  5  52.5 

-0.2308 
-0.8759 

-09558 
-0.7607 
-Z.2064 

0.5578 

0.5579 
0.5583 

0.5586 

0.5587 

+0.1058 
0.1016 

0.0944 
0.0838 

0.0832 

• 

+27 

-11 
-17 

-  4 
-42 

• 

-37 
-68 

-67 

-^ 
-66 

B.  A.  C.  X189 

32  Tauri 

33  Tauri 

B.  A.  C.  1238 
36  Tauri 

6.0 
6.0 

6.3 

6.3 
6.0 

+2.82 
2.80 
2.80 
2.80 
2.80 

+  7.8 
73 
71 
6.9 
6.4 

+21    56.4 
22    II. 3 
22    53.0 

22  551 

23  49-8 

13  43.0 
z6  46.7 

z6  51.5 
18  34.3 
80     3.8 

-  5  26.2 

-  2  28.9 

-  2  24.3 

-  0  45.0 

+  0  41.3 

+0.5536  0.5587 
♦0.5295  0.5589 
-0.2Z08  0.5589 
-0.1209  0.5589 
-0.9941  0.5589 

+0.0822 
0.0757 
00755 
0.0718 
0.0686 

+78 
+76 

+28 

+33 
-21 

+  7 
+  7 
-33 
-28 

-66 

A'  Tauri 

B.  A.  C.  1347 
62  Tauri 

v'  Tauri 

««  Tauri 

4.6 

73 
6.0 

47 
6.4 

+2.77 

2.74 

2.73 
2.70 

2.69 

+  7.0 
52 
52 
55 
5-4 

+21    48.5 
24    103 
24      40 
22    35.2 
82    46.2 

20  14.5 
81    4  303 

4  437 

5  46  4 

6  12.6 

+  0  51.6 
+  8  50.0 
+  9    30 
+ZO     3.4 
+X0  28.8 

+1.1887  0.5589 
-0.8656  0.5590 
-0.7409  0.5590 
+0.9068  0.5590 
+0.7288  0.5590 

+0.0682 
0.050Z 
0.0496 
0.0473 
0.0463 

+90   +52 
-II    -66 
-  3   -66 
+90   +31 
+90   +20 

T  Tauri 
95  Tauri 

B.  A.  C.  1463 
99  Tauri 

k  Tauri 

4-2 
6.3 

63 
6.0 

6.0 

+2.64 
2.65 
2.64 
2.61 

4-2.60 

+  4-5 
4.0 

4.1 

3.3 

+  3  3 

+22   45.9 

23  53  9 
23   26.6 

23  47  5 
+24  53.7 

12  49.5 

13  14  3 

14  20.6 

19  42.4 
Z9  50.2 

-  7    8.2 

-  6  44.2 

-  5  403 

-  0  29.7 

-  0  22.1 

+0.9957  0.5586 
+0.2188  0.5586 
+0.3062  0.5585 
+0.0496  0.5579 
-1. 1459  0.5579 

+0.0317 

0.0308 

0.0283 

0.0164 

+0.0162 

+90   +39 

+27  1  -30 

+59 !  -  I 

+43  j  -13 
-36   ^5 

AUGUST. 

103  Tauri 
121  Tauri 

6.0 
6.0 

+2.56 
2.46 

+  2.6 

I.I 

+24    7.9 
23  58.3 

1    0  Z6.9 
12  31.0 

+  3  55  3 
-  8  X5.8 

1 
-0.2687  0.5574 

-0.1825  0.5550 

+0.0063 
-0.0205 

+24 
+29 

-30 
-26 

B.  A.  C.  z8oi 
132  Tauri 

140  Tauri 

141  Tauri 

z  Geminorum 

6.0 

5.3 
7.0 

6.7 
5.0 

+2.42 
2.42 

2.35 

2.34 
2.35 

+  0.8 

+  0.2 

-  0.1 

0.0 

0.4 

+23    9.4 
24  32.0 
22  53.6 

22  23.9 

23  16.1 

16    4.9 
18  37  4 

23  51  4 
%    0  25.5 

I  308 

-  4  49.3 

-  2  21.9 
♦  2  41.4 

+  3  14  3 
+  4  17  3 

+0.6218 
-0.9622 
40.6294 
+1.1469 
+0.1412 

0.5542 
0.5536 

0.5521 
0.5520 
0.5516 

-0.0284 
0.0336 
0.0446 
0.0458 
0.0481 

+87 
-19 
+88 

+90 

+48 

-m6 
-65 

+15 
+50 

-xz 

2  Geminorum 

3  Geminorum 

4  Geminorum 
6  Geminorum 
fl  Geminorum 

72 

6.3 

7-4 
6.7 

35 

+2.35 
2.33 

2.33 
2.32 
2.30 

-  0.6 
0.7 
0.7 
0.8 
0.8 

+23  38.9 
23    78 
23    0.8 

22  55  9 
22  32.1 

2  16.7 

4    47 

4  26.1 

5  16. 1 

6  27.2 

+  5     1.7 

+  6  46.1 
+  7     6.7 

+  7  551 
+  9    3-8 

-0.3Z17 
+0.1638 
+0.2710 
+0.3165 
+0.6833 

0.5514 
0.5508 

0.5507 

0.5504 

0.5501 

-0.0497 
0.0534 
00541 
0.0558 
0.0582 

+22  j  -37 
+50  -zo 
+56   -  5 

+59 1  -  3 
+901  +Z7 

8  Geminorum 

9  Geminorum 
10  Geminorum 
zz  Geminorum 
12  Geminorum 

6.5 

6.3 
7.0 

73 
7.5 

+2.33 
2.32 

2.31 
2.31 
2.29 

-  1.2 
1.2 

1-3 
1.3 

I.O 

+24    0.1 
23  46.5 
23  38.4 

23  30  5 
23  18.9 

7    48 

7  23  3 

8  16.7 

8  28.3 
8  30.1 

+.  9  40.2 
+  9  58.0 
+10  49.6 
+11     0.8 
+11     2.6 

-0.9638 
-0.7324 
-0.6394 
-0.5074 
-0.2967 

0.5499 
05497 
0.5495 
0.5494 
0.5494 

-0.0595 
0.0602 
0.0623 
0.0623 
0.0624 

-19  -66 
-  3   -66 
+  3-61 
+11    -51 
+23   -37 

fl  Geminorum 

d  Geminorum 

C  Geminorum 

56  Geminorum 

61  Geminorum 

3.2 
6.0 

4.0 

57 
6.0 

+2.28 
2.18 

2.13 
2.08 
2.07 

-  13 
2.7 
32 

41 
43 

+22  33.9 
21  52.8 
20  43.0 
20  38.0 
20  27.5 

zo  10.0 
23  30.0 

8    5  277 

Z4    0.2 
z6  24.9 

+11  20.9 

+  I  327 
+  7  18.7 

-  8  25.2 

-  6     5.2 

+0,4215 
+0.1260 
+0.8296 
-0.0175 
-0.1121 

0.5488 

0.5438 
054x3 
0.5381 
05366 

-0.0658 
0.09x7 
0.X026 
0.1176 
0.12x6 

+67   +  2 
+47   -17 

+90    +2Z 

^39    -27 
♦33   -33 

g  Geminorum 
B.  A.  C.  2658 
3  Cancri 

5-3 
7.2 
60 

-t-2.00 

1.97 
+  1.96 

-  4.1 
57 
5.6 

+18  45.3 

18  31  3 
17  35.0 

4     I  48.9 
9     1.8 

9    59 

+  3     II 
+XO     0.6 
+  ZO     4.6 

+0.5596 
-0.2060 
+0.8238 

0.5324 
0.5292 
0.5291 

-0.1367 
0.1474 

-0.1475 

+78 
+28 
+90 

+  z 

-4» 

+15 

NEW 

MOON. 

1 

■ 

14  Sextantis 

z6  Sextantis 

Mercury 

34  Sextantis 

1  36  Sextantis 

6.6 
6.9 

6.7 
6.6 

+  1.79 
1.80 

1.83 
1.83 

-10.7 
10.7 

11.9 
12. 1 

+  6    6.1 
6  398 
6  18.2 
4     6.4 
3     09 

7  3  21.2 

4  41-3 
10  48.0 

23     30 

8  0  27.1 

+  2  24.3 
+  3  42  I 

1     +  9  38.6 

-  2  26.6 

-  z     4-8 

+1.3399 1 0.5054 
+0.4316  0.5052 
-04779  0.5167 
-0.7054  0.5027 
+0.1977 '  0.5026 

-0.2120 

0.2127 

0.2131 

0.2196 

1  0.2199 

-^90   +51 
■^66   -15 

+13   -67 
+  2   -86 

+5Z  1  -29 

1  55  Leonis 

1  6.2 

+  1.85 

1 

-12.6 

+  I  16.3 

6  16.2 

i     +  4  347 

+0.8485  0.5024   -0.2210 

1 

+90! +  6' 
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1                  ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

Tm  Stax*8 

) 

At  Comjunctiom  im  R.  A 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

i899.a 

Apoarent 
Dechnation. 

Washington 
Mean  Time. 

Hour  Angle 
If 

Y 

x' 

y 

N. 

S. 

A« 

Aa 

• 

B 

n 

• 

d     h     m 

h     m 

0 

57  Leonis 

6.9 

+1.85 

-12.7 

+  0  58.1 

8    6  32.3 

+  4  50.4 

+1.1256 

0.5024 

-0.22  XX 

+90 

+25 

/*  Leonis 

5.4 

1.86 

.    12.9 

0  32.4 

10  38.5 

+  8  49.8 

•fo.6921 

0,5024 

0.2221 

+90 

-  3 

/•  Leonis 

57 

1.89 

131 

,     +  0  28.6 

16  14.0 

-  9  43  9 

-04785 

0.5026 

0.2219 

+14 

-69 

e  Leonis 

5-3 

193 

13.8 

-   2    27.0 

9     I  20.2 

-  0  52  9 

+07375 

0.5034 

0.2216 

+84 

-  I 

B.  A.C.4006 

6.1 

2.00 

14.6 

4   46.6 

12  394 

+10     7.5 

+0.8028 

0.5053 

0.2196 

+85 

+  4 

q  Virginis 

5-7 

+2.18 

-15.6 

-  8  54.0 

II  33.6 

+  8  22.7 

+0.3915 

0.512^ 

-0.2102 

+61 

-20 

75  Virginis 

6.0 

2-55 

16.5 

14  50.9 

11  17  46.9 

-10  17.9 

+0.8384 

0.5276 

0.1857 

+75 

+  7 

83  Virginis 

6.0 

2.64 

16.5 

15  40.6 

23  29.9 

-  4  45-4 

+0  6853 

0.53x2 

0.1793 

+74 

-  2 

85  Virginis 

6.5 

2.64 

X6.4 

15  15.9 

12    0     2.1 

-  4  14.3 

+0. 1468 

0.5315 

0.1787 

+41 

-31 

B.  A.  C.  4722 

5.8 

2.86 

I6.I 

17  44.0 

14  18.2 

+  9  34-4 

+0.3736 

0.5412 

0.1603 

+52 

-19 

B.  A.  C.  4923 

7.3 

+3  26 

-16.I 

-20  57.7 

18    9  28.7 

+  4    6.4 

+1.0102 

0.5554 

-0.1297 

+69 

+21 

B.  A.  C.  5254 

5.8 

3.68 

12.2 

23  40.8 

14    9  53.8 

+  3  39  I 

+X.2570 

0.5735 

0.0808 

+66 

+52 

6  Scorpii 

2.6 

370 

II-3 

22  20.2 

12  35.6 

+  6  14.9 

-0.3520 

0.5754 

0.0747 

+  3 

-62 

19  Scorpii 

5.1 

3.87 

10.2 

23  55.8 

20  56.4 

-  9  43  2 

+0.7558 

0.5809 

0.0552 

+66 

+  4 

p  Ophiuchi(5'.j/<ir) 

50 

3.89 

9.5 

23  13.0 

22  58.2 

-  7  45  9 

-0.0883 

0.5821 

0.0503 

+14 

-45 

15  Ophiuchi 

7-3 

+4.02 

-  7-9 

-22  59.9 

16    6  52.3 

-  0  10.2 

-0.6332 

0.5868 

-0.0307 

-17 

-90  ! 

\  18  Ophiuchi 

6.7 

4.09 

7.9 

24  27.9 

8  36.1 

+  I  29.4 

+0.8258 

0.5879 

0.0263 

+66 

+  9! 

22  Ophiuchi 

6.7 

4.09 

71 

23  20.9 

10  44.6 

+  3  33  2 

-0.3717 

0.5889 

0.0209 

+38 

-18 

24  Ophiuchi 

59 

4.09 

6.8 

22  59-5 

"  31.5 

■f  4  18.2 

-07530 

0.5892 

0.0188 

-25 

-90, 

B.  A.  C.  5709 

6.3 

4.16 

7.1 

24  56.4 

12  44.8 

+  5  28.6 

+1.2224 

0.5898 

0.0157 

+65 

+47 

26  Ophiuchi 

6.1 

+4.16 

-  71 

-24  50.2 

12  49.4 

+  5  33.0 

+1.1153 

0.5899 

-0.0155 

+65 

+32 

39  Ophiuchi  S.star) 

5-5 

425 

5.2 

24  10.7 

19  53  4 

-ix  396 

+0.3952 

0.5930 

+0.0031 

+38 

-17 

B.  A.  C.  58  ji 

6.9 

425 

5.1 

23  57-8 

19  55.7 

-"  37.4 

+0.1757 

0.5931 

0.0032 

+24 

-29 

B.  A.  C.  5846 

6.8 

4.29 

5.0 

24  48.3 

21  193 

-10  17.2 

+1.0404 

0.5936 

0.0068 

+65 

+25 

6  Ophiuchi 

3.3 

430 

50 

24  540 

21  26.6 

-10  10.2 

+X.1378 

0.5937 

0.0072 

+65 

+35 

B.  A.  C.  5868 

7.0 

M-33 

-4.8 

-24     9.2 

22  40.1 

-  8  59.6 

+0.3869 

0.5941 

+0.0105 

+38 

-18 

b  Ophiuchi 

4-4 

4.29 

4-4 

24     5.0 

23   lO.O 

-  8  30.9 

+0.3222 

0.5943 

0.0x19 

+34 

-2X 

<^  Ophiuchi 

52 

4.32 

.     3.7 

23  53  I 

16    I     8.5 

-  6  37.1 

+0.1491 

0.5950 

0.0I7I 

+24 

-31 

B.  A.  C.  6066 

73 

4-45 

0.7 

23  55.5 

xz    8.2 

■•■  2  58.3 

+0.4930 

0.5978 

0.0441 

+48 

-X2 

4  Sagittarii 

5-4 

4.46 

0.4 

23  48.4 

X2    10.3 

+  3  58.2 

+0.4207 

0.5981 

0.0469 

+43 

-16 

5  Sagittarii 

7.0 

-^4.48 

-  0.5 

-24  16.6 

X2    19.0 

+  4    6.5 

+0.9007 

0.5981 

+0.0473 

+66 

+14 

7  Sagittarii 

•5.9 

4-49 

-  0.2 

24  16.9 

13   20.8 

+  5     5-8 

+0.9555 

0.5982 

0.0501 

+66 

+18 

Piazzi  i7*»,  330 

5-3 

4.46 

+  0.2 

23     8.4 

13   40- 1 

+  5  24.3 

-0.1785 

0.5983 

0.0509 

+  9 

-51 

9  Sagittarii 

6.0 

4.50 

-  0.1 

24  21.8 

13  44-4 

+  5  28.5 

+1.0574 

0.5983 

0.05 1 1 

+66 

+28 

Piazzi  17'*,  334 

5.3 

4-45 

+  0.3 

22  50.4 

13*  47  3 

+  5  31.3 

-0.4756 

0.5984 

0.0514 

-  6 

-72 

B.  A.  C.  6161 

5.7 

+4.51 

+  0.9 

-23  43  3 

x6  47.1 

+  8  23.8 

+0.5788 

0.5986 

+0.0593 

+55 

-  7 

B.  A.  C.  6336 

6.2 

4-55 

4-3 

21  28.8 

17    2  55.7 

-  5  52.3 

-0.9284 

0.5996 

0.0865 

-30 

-90 

B.  A.  C.  6343 

6.3 

4.62 

4.0 

23  35  4 

3     75 

-  5  410 

+1.1986 

0.5996 

0.0870 

+66 

+41 

B.  A.  C.  6347 

6.0 

4.54 

4-5 

21     8.1 

3  19  0 

-  5  30.0 

-1.2408 

0.5996 

0.0875 

-57 

-90 

28  Sagittarii 

5-6 

4.62 

5.0 

22  29.8 

6    9.9 

-  2  46.0 

+0.3813 

0.5996 

0.0949 

+45 

-x8 

30  Sagittarii 

6.6 

+4.62 

+  5.6 

-22  16.6 

7  54  4 

-  I     5.7 

+0.3303 

0.5995 

+0.0995 

+42 

-2X 

31  Sagittarii 

7.0 

462 

5-7 

22     2.3 

8  24.5 

-  0  36.8 

+0.1431 

0.5995 

0.1008 

+31 

-31 

33  Sagittarii 

6.0 

4.61 

6.1 

21  28.9 

9    8.4 

+  0    5.3 

-0.3375 

0.5993 

0.1026 

+  6 

-61 

v>  Sagittarii 

5.0 

4.65 

5.7 

22  52.1 

9  10.8 

+  0    7.6 

+1.0480 

0.5993 

0.1028 

+67 

+25 

1^  Sagittarii 

5.1 

4,66 

59 

22  47.7 

9  32.7 

+  0  28.7 

+1.0138 

0.5993 

0.1037 

+67 

+22 

^'  Sagittarii 

5-7 

+4.60 

+  6.7 

-20  47.2 

xo  26.3 

•¥  X   20.x 

-0.8937 

0.5993 

+0.1060 

-26 

-90 

^  Sagittarii 

35 

4.62 

6.6 

21  14.3 

10  35.0 

•f  X  28.4 

-0.4294 

0.5993 

0.1064 

+  I 

-67 

0  Sagittarii 

3.8 

4.66 

7.1 

21  53  3 

13  15.6 

•1-   4      2.6 

+0.5107 

0.5990 

0.XI3I 

■'■54 

-IX 

TT  Sagittarii 

31 

4-65 

7-9 

21  10.9 

15  145 

+  5  56.6 

+0.0389 

0.5987 

O.I  182 

+27 

-37 

B.  A.  C.  6707 

6.4 

4.64 

Z1.2 

19     4-3 

18     I  38.4 

-8    4.4 

-0.6892 

0.5968 

0.1433 

-  9 

-90 

B.  A.  C.  6710 

5.8 

•1-4.62 

+11.4 

-18  27.2 

I  53-6 

-  7  49.9 

-X.2652 

0.5967 

+O.X438 

-55 

-90 

/  Sagittarii 

5-2 

4.69 

12.0 

.  20     0.0 

5  30.9 

-  4  21.3 

+0.8000 

0.5957 

O.I52I 

+70 

+  6 

57  Sagittarii 

6.1 

4.68 

12.7 

19  17.9 

7  48.7 

-  2     8.9 

+0.4616 

0.5950 

0.1572 

+55 

-M 

Tj  Capricorni 

7.0 

463 

17.7 

15  29.5 

19     I  47.2 

-  8  52.9 

-0.1196 

0.5887 

O.I93I 

+26 

-46 

Ta  Capricorni 

5.6 

463 

17.9 

15  18.3 

2  33  8 

-  8    8.1 

-0.1535 

0.5885 

O.X950 

+25 

-48 

8  Aquarii 

1 

6.8 

+4.60 

+19.8 

-13  26.4 

10  56.1 

-  0    5.2 

-0.2909 

0.5850 

+0.2083 

+19 

-57 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

Trb  Star's 

At  Conjunction  in  R  A 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

i899.a 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Hoar  Angle 

Y 

jr* 

y 

N. 

S. 

Aa 

Ai 

^ 

8 

m 

•       * 

d     h     m 

h     m 

0 

• 

9  Aquarii 

6.8 

+4.61 

+19.9 

-X3  55.2 

19  IX  25.6 

•f  0  23.2 

+0.2806  0.5849 

+0.2092 

+50 

-24 

V  Aquarii 

47 

4.56 

20.7 

II  46.5 

14  53  9 

+  3  43.5 

-1.0828  1 0.5834 

0.2141  i-27 :  -90 

19  Aquarii 

52 

4-53 

21.8 

10  10.3 

21  20.4 

+  9  55-4 

-1.2414  0.5807 

0.2226  J  -42 ,  -90 

B.  A.  C.  7564 

5-5 

450 

234 

9  29.7 

SO    5  3x7 

-  6  H.6 

-0.0420 

0.5774 

0.2317  +35; -42 

f*  Capricorni 

55 

4.50 

23.4 

9  32.4 

5  33  9 

-  6     9.5 

+0.0109 

0.5774 

0.2318 

+38 

-39 

^  Capricorni 

6.4 

+4.50 

■♦23.5 

-  9  44.1 

6     5.5 

-  5  39  I 

+0.3245 

0.5771 

+0.2323 

+56 

-22 

30  Aquarii 

5.8 

445 

245 

7    0.2 

13  156 

■I-  X  15.1 

-0.6570 

0.5744 

0.2386 

+  3 

-85 

B.  A  C.  7704 

73 

4-44 

24.7 

6  18.9 

15     7-9 

+  3     3  3 

-0.8819  0.5737 

0.2399 

-10 

-90 

B.  A.  C.  7717 

6.9 

4-47 

24.8 

8     i.o 

15  52.9 

+  3  46.6 

+0.9608  0.5734 

0.2405  J  +82 

+14 

44  Aquarii 

6.4 

442 

25.1 

5  53.1 

19    7.8 

+  6  54-4 

-0.3391   0.5722 

0.2426] +21 
+0.2442  +31 

-59 

51  Aquarii 

5.8 

+4.41 

+254 

-  5  20.5 

22     7.0 

+  9  47  0 

-0.1437 

0.5712 

-47 

K  Aquarii 

5.2 

438 

25.8 

4  44.5 

21    3  58.0 

-  8  34.6 

+0.7061 

0.5693 

0.2467 

+85 

-  2 

Lalande  44337 

6.3 

4  37 

26.1 

4     4.3 

5  16.3 

-  7  19  2 

+0.3713 

0.5688 

0.2471 

+61 

-20 

3  Piscium 

6.4 

431 

26.4 

-  0  20.9 

13  512 

+  0  57-3 

-11530 

0.5664 

0.2487 

-28   -90 

K  Piscium 

47 

427 

26.7 

+  0  42.6 

22    I  18.4 

+XX  59.9 

+0.6493 

0.5639 

0.2476 

+84  !  -  5 

9  Piscium 

6.6 

+4.27 

+26.8 

+  0  34.5 

I  26.7 

-II  52.1 

+0.8169 

0.5639 

+0.2475 

+90.+  5 

16  Piscium 

58 

4.24 

26.8 

I  32.9 

5  27.3 

-  7  59  9 

+0.8466 

0.5631 

0.2463  ^  +90 

+  7 

19  Piscium 

4.9 

4.22      26.6 

2  56.0 

9  50  4 

-  3  46.1 

+0-5547 

0.5624 

0.2445   ^75 

-10 

36  Piscium 

6.3 

4.16 

25.7 

7  41  2 

23     6.8 

+  9     2.3 

-0.9740 

0.5610 

0.2360   -15 

-84 

d  Piscium 

53 

415 

25.7 

7  38.2 

28    0  53.3 

+10  45.1 

-0.5071 

05609 

0.2345 

+13 

-^ 

1  45  Piscium 

6.9 

+4.14 

+25.7 

+  7    8.4 

3     8.0 

-IX     4.9 

+0.5129 

0.5608 

+0.2327 

+72 

-II 

75  Piscium 

6.0 

4.08 

234 

12  25.3 

21     7-5 

+  6  16.7 

-0.7737 

0.5606 

0.2130 

-  3 

-70 

V  Piscium 

3-7 

4.04 

21.9 

14  49.9 

24    8     3.6 

-  7  10.2 

-0.9759 

0.561 1 

0.1979 

-16 

-75 

loi  Piscium 

6.3 

4.02 

21.7 

14    9.1 

9  56.9 

-  3  20.9 

+0.0897 

0.5614 

0.195M+45 

-29 

104  Piscium 

7-5 

4.02 

21.6 

13  46.7 

XI  28.5 

-  3  52.4 

+0.7653 

0.5614 

0.1927+90 

+  8 

1     4  Arietis 

57 

+4.02 

+20.5 

+16  27.5 

15  22.0 

-  0    7.2 

-1.2327 

0.5616 

+0.1866   -39 

-74 

1  26  Arietis 

6.0 

394 

173 

19  24.7 

25    9  52.2 

-  6  16.3 

-1.1248 

0.5625 

0.1540   -30 1 

-^i 

1         B.  A.  C.  782 

7.0 

391 

174 

18  26.4 

II  10.4 

-  5    0.8 

+0.0803 

0.5630 

0.1516 

+44 

-25 

■    jj.  Arietis 

6.0 

391 

X6.3 

19  35  I 

14  58.3 

-  X  20.9 

-0.5473 

0.5632 

0.1443 

+  9 

-61 

47  Arietis 

6.0 

3.88 

I5.I 

20  16. 1 

21  46.9 

+  5  13.2 

-0.3229 

0.5636 

0.1308 

+22 

-45 

B.  A.  C.  920 

7.0 

+389 

+14.8 

+21  13.2 

22     75 

+  5  33.0 

-1.2723 

0.5636 

+0.1 301 

-50 

-69 

f  Arietis 

4.6 

387 

14.8 

20  56.4 

22  16.4 

+  5  417 

-0.9614 

0.5636 

0.1298 

-17 

-69 

C  Arietis 

4.8 

3.81 

13-8 

20  40.4 

26    3     50 

-XI  44.4 

+0.1 52 1 

0.5638 

0.1 157 

+49 

-17 

Ti  Arietis 

50 

•3  79 

133 

20  47.2 

7  49  3 

-  9    5.9 

+0.3433 

0.5638 

O.XIOO 

+61 

-  6 

Ta  Ai^tis 

53 

3.78 

13.4 

20  23.1 

8  29.6 

-  8  26.9 

+0.8396 

0.5639 

O.X085 

+90 

+21 

65  Arietis 

6.0 

+3-77 

+133 

•f20  26.9 

9  13.2 

-  7  45.0 

+0.8508 

0.5638 

+0.1070 

+90 

+22 

B.  A.  C.  X055 

6.8 

380 

X2.9 

21  4X-3 

9  15  6 

-  7  427 

-0.4482 

0.5638 

0.1069 

*^5 

-51 

66  Arietis 

6.0 

380 

12.2 

22  27.6 

10  55.5 

-  6    6.3 

-1.0858 

0.5638 

0.1034 

-28  *  -68 

9  Tauri 

7.0 

379 

II.4 

22  52.8 

14  36.9 

-  2  32.8 

-1. 1650 

0.5638 

0.0954 

-37 

-67 

B.  A.  C.  1 170 

6.3 

375 

10.5 

23     6.8 

19  32  7 

■f  2  12.4 

-0.9716 

0.5637 

0.0847 

-20 

-67 

B.  A.  C.  1189 

6.0 

+371 

-f-io-S 

+21  56,5 

20  14.7 

+  2  52.9 

+0.3290 

0.5637 

+0.0832 

+60 

-  5 

32  Tauri 

6.0 

369 

10.2 

22  11.4 

23  15.2 

+  5  470 

+0.3058 

0.5635 

0.0765 

+58 

-  6 

33  Tauri 

63 

371 

9-9 

22  53.1 

23  199 

+  5  51.5 

-0.4257 

0.5635 

0.0763 

+15 

-46 

B.  A.  C.  1238 

6.3 

369 

9.6 

22  55.2 

27     I     0.9 

+  7  29.1 

-0-3377 

0.5633 

0.0726 

+20 

-40 

36  Tauri 

6.0 

3.70 

9.0 

23  49  8 

2  29.1 

+  8  54  I 

-1.2019 

0.5632 

0.0694 

-42 

-66 

A»  Tauri 

4.6 

+365 

+  9.7 

+21  48.5 

2  396 

+  9    4.2 

+0.9603 

0.5632 

+0.0690 1+90  +33 

B.  A.  C.  1347 

7-3 

363 

7.5 

24  10.4 

10  48.1 

-  7     4.5 

-1.0730 

0.5625 

0.0508 1-28   -66 

62  Tauri 

6.0 

363 

7.4 

24     41 

II     1.4 

-  6  51.8 

-0.9493 

0.5624 

0.0503 1- 18  .  -66 

1^'  Tauri 

4-7 

3-59 

7.8 

22  35.2 

12     3.2 

-  5  52.2 

+0.6843 

0.5623 

0.0480 

+90   '♦•18 

v3  Tauri 

6.0 

3.58 

7.6 

22  46.2 

12   29.0 

-  5  27.4 

+0.5081 

0.5622 

0.0470 

+74   +  9 

T  Tauri 

4-5 

+3-51 

+  6.4 

+22  45.9 

19      1.4 

•(•  0  51.2 

+0.7761 

0.5612 

40.0324 

4^ 

+25 

95  Tauri 

6.3 

353 

58 

23  53  9 

19   25.7 

+  X  147 

-0.4284 

0.5612 

0.0315+15 

-42 

B.  A.  C.  X463 

6.3 

3.51         5.8 

23  26.7 

20   31.4 

+  2  17.9 

+0.0932  '  0.5609 

0.0290+45  '  -12 

99  Tauri 

6.0 

3.46         4-8 

23  47-5 

28    X  50.0 

+  7  25  4 

-0.1586   0.5599 

0.0171    430     25 

103  Tauri 

6.0 

3.42         3  9 

24     8.0 

6  22.1 

•(•XX  48.0 

-0.4720 '  0,5589 

+0.0070  +13   -43 

121  Tauri 

6.0 

+3.29    +  1.9 

1 

+23  58.4 

18  3X.5 

-  0  28.0 

-0.3784  0.5557 

\  -0.0196   +18   -38 

1 

OOOULTATIONS,  1899. 
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;                 ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

Thb  Stab's 

At  Comjunction  in  R.  A. 

Limiting 
Parallels. 

1 

Name. 

Mag. 

Red'ns  from 
x899.a 

Apparent 
Declination. 

Waahineton 
Mean  'nme. 

Hoar  Angle 
H 

Y 

«* 

y 

N. 

S. 

A« 

^ 

B.  A.  C.  zSoz 
132  Tauri 

140  Tauri 

141  Tauri 

z  Geminorum 

6.0 

5.3 
7.0 

6.7 
5.0 

■ 
+324 
323 
3.14 
3.12 
313 

m 

♦  Z.5 
0.6 

0.3 
■f  0.4 
-  0.2 

• 

+23     9.4 
24  32.0 

22    53.6 

22  23.9 

23  16. 1 

d    h     m 
28  22     4.3 
S9    0  36.3 

5  49  3 

6  23.3 

7  28.4 

h     m 

♦  2  57-5 

+  5  24.3 
+10  26.7 

+ZO  59.4 

-zz  57.7 

•fo.4249 
-Z.1488 
•fo.4388 

+0.9554 
-0.0451 

0.5546 

0.5529 

0.5519 
0.5517 

0.5514 

-0.0272 
0.0326 
0.0436 
0.0447 
0.0470 

0 

+68 
-36 
-►69 
+90 

+37 

a 

+  6 
-65; 

+  5' 

+35 
-21 

1 

2  Geminorum 

3  Geminorum 

4  Geminorum 
6  Geminorum 
If  Geminorum 

7.2 
6.3 

7.4 
6.7 

3.5 

+313 
310 

3.10 

309 
3.06 

-  0.3 
0.3 
05 
0.6 
0.7 

+23    38.9 
23      7.8 
23      0.8 

22    55.9 
22   32.Z 

8  Z4.2 
10    2.1 
zo  23  3 
XX  Z3.3 
X2  24.4 

-IX  13  4 

-  9  29.2 

-  9    8.7 

-  8  20.4 

-  7  "^ 

-04955 
-0.0202 

+0.0877 

+0.1 33 1 

+0.4998 

0.551Z 

0.5504 
0.5502 

0.5500 
0.5495 

-0.0486 
0.0523 
0.0530 
0.0547 

0.057  z 

+11 
+38 
+45 
+47 
+73 

-49' 

-21 

-15. 
-13; 

+  7 

8  Geminorum 

9  Geminorum 
zo  Geminorum 
zz  Geminorum 
Z2  Geminorum 

6.5 

6.3 
7.0 

73 
7.5 

+3.10 
3.09 
3.07 
307 
306 

-   Z.2 
Z.2 

1.3 

1.3 
Z.2 

+24     O.Z 
23  46.5 

23   38.4 
23    30.5 
23    Z8.9 

13  19 
Z3  20.3 

X4  136 

14  25.3 
Z4  27.Z 

-  6  35-4 

-  6  Z7.6 

-  5  26.2 

-  5  X4.8 

-  5  X3  0 

-1.Z408 
-0.9099 
-0.8163 
-0.6847 
-0.4746 

0.5493 
0.5492 
0.5489 
0.5488 
0.5488 

-0.0584 
0.0589 
0.0608 
0.06IX 
0.0612 

-35 

-15 

-  8 

0 
+13 

-66 
-66 
-66 

-64 
-48 

fi  Geminorum 

14  Geminorum 

i  Geminorum 

C  Geminorum 

56  Geminorum 

32 
7.2 

6.0 

4.0 

5.7 

+303 
300 
2.88 
2.80 
2.71 

-  1-3 

z.2 
3-2 
3.7 

4-9 

+22    33.9 
2Z    42.0 
2Z    52.7 
20  43.0 
20   38.0 

16    6.7 

Z7  24.2 

80    5  26.9 

zz  25.0 

X9  58.3 

-  3  36^ 

-  2  21.8 

+  9  170 

-  8  56.5 

-  0  39.6 

+0.2430 
+1.1058 
-0.0367 
+0.6730 
-0.1609 

0.5480 
0.5476 
0.5426 
0.5400 
0.5362 

-0.0645 
0.067Z 
0.090Z 
0.1009 

O.I  157 

+54 
+90 

+37 
+90 

+30 

-  8 

+44 

-25 

+12 

-35 

6z  Geminorum 
g  Geminorum 
B.  A.  C.  2658 
3  Cancri 
C^Cancri 

6.0 

5.3 
7.2 

6.0 
4.8 

+2.70 
2.56 
2.51 
2.49 

-1-2.46 

-  51 

5-9 
6.7 

6.5 

-  7-3 

+20  27.5 

z8  45.3 
z8  31.2 

17  35  0 
+17  57.0 

,  22  23.3 

81    7  48.5 

Z5    2.2 

X5    6.3 

20  49.7 

+  I  40.7 
•(•zo  48.1 

-  6  ZI.6 

-  6    7.6 

-  0  34  7 

-0.2521 
+0.4327 
-0.3205 
•10.7086 

-0.5533 

0.5352 

053" 
0.5291 

0.5279 

0.5254 

-O.I  198 

0x347 

0.1454 

0.1455 

-0.1534 

+25 
+67 
+22 
+90 

+  9 

-40 
-  6 

-48 

+  9 
-63 

1        .                                                                   .                                                                            , 

SEPTEMBER. 

B.  A.  C.  28ZO 
</•  Cancri 

7.0 
6.0 

-(-2.41 
2.39 

-r-9 

8.0 

■  -    -    —       « 
+Z7  30.6 
Z7  22.6 

1      3    Z2.0 

4  45.9 

♦  5  36.1 
-I-  6    9.0 

-Z.0699 
-Z.0139 

0.5228 
0.5226 

-O.I6I8 
0.1625 

-24 
-19 

1 
-72  j 

-73 

f  Leonis 
A  Leonis 

5.3 
5.7 

•1-2.  zz 
•(•2.ZO 

-lO.Z 

-98 

+ZZ  44.7 
+ZO    9.5 

NEW 

a  X4  27.3 
Z4  28.8 

MOON. 

-  8  Z0.3 

-  8    8.8 

-10549 
-0.6975 

0.5x08 
0.5108 

-0.I9S0 
-O.I98Z 

-21 
+  I 

-78 
-80 

f  Virginia 

5.7 

+2.03 

-13.9 

-  8  53  9 

6  Z7    5.0 

-  8  Z8.5 

•fo.5687 

0.5150 

-0.2095 

+73 

-  9 

i  Virginis 

75  Virginis 

83  Virginis 

85  Virginis 

B.  A.  C.  4700 

5.7 
6.0 

6.0 

6.5 
5.6 

+2.23 
2.28 

2.34 
2.34 

2.48 

-Z4.0 

14-5 
14.5 
14.4 
13.7 

-Z2    ZI.2 

14  50  9 
Z5  40.5 

15  15  9 
15  49  7 

T  20  Z3.3 
23  15  6 

8    4  59.4 

5  31.7 

X7  43.7 

-  5  58.6 

-  3     1-9 
+  2   31.4 
+  3     2.7 
-9    8.5 

-1. 2605 
+1.0612 

+0.9159 
+0.3748 

-1.0889 

0.5272 

0.5288 
0.5320 
0.5322 

0.5393 

-0.1878 
0.1847 

0.1783 

0.1776 
O.I62I 

-45 
+75 
+74 
+54 
-32 

-H90 
+23 

+13  , 
-19 

-90 

B.  A.  C.  4722 
B.  A.  C.  4923 

«» Librae 

6  Scorpii 
Z9  Scorpii 

5.8 

7-3 
50 
2.6 

5.x 

+2.52 

2.86 
2.86 
325 
341 

-Z4.Z 

14.5 

Z2.Z 

ZO.O 

9.2 

-Z7  44.0 
20  57.7 
Z9  24.8 

22  20.2 

23  55  7 

Z9  52.7 
»  X5  15  9 

21  58.9 

10  z8  54.1 

11  3  27.6 

-  7    3-6 
•(•zz  40.9 

-  5  50.0 

-  9  39  I 

-  X  24.4 

•10.6x64 
+Z.2714 
-Z.2002 
-0.0975 
+1.0233 

0.5407 
0.5528 

0.5570 

0.5694 

0.5740 

-O.I59I 

0.1284 
O.XI62 

0.0737 
0.0545 

+68 

+69 

-49 
+16 

+66 

-  5 

+50 

-90 

-45' 
+24 

p  Ophiuchi  {Sjtar) 
15  Ophiuchi 
18  Ophiuchi 
22  Ophiuchi 
24  Ophiuchi 

50 

7.3 
6.7 
6.7 
5.9 

+3-43 
3.56 

362 

3.63 

3.63 

-8.5 

6.8 
7.0 
6.2 

59 

-23  13.0 

22  59  9 

24  27  9 

23  20.9 

22  59.5 

5  32.7 
13  40  4 
15  32  5 
X7  39  6 
z8  28.1 

•¥  0  36.Z 

+  8  25.5 

+ZO  Z3.5 

-II  44-2 
-zo  57.6 

•fo.1680 
-0.3869 
+Z.0895 
-0.1234 
-0.5105 

0.5750 
0,5785 

0.5795 
0.5804 

0.5807 

-0.0497 
0.0305 

0.0260 
0.0208 

-0.0188 

+29  '  -30 

-  3    -64 
+66    +30 

+23    -32 
-II    -75 

39  Ophiuchi(^.  star) 
B.  A.  C.  5831 
B.  A.  C.  5868 

b  Ophiuchi 

fi  Ophiuchi 

55 

6.9 
7.0 

4-4 
5.2 

+3.80 
3.80 

3.87 
3.84 
3-87 

-  4.5 
4-5 
4-3 
3.8 
32 

-24  10.7 

23  57  8 

24  91 
24     50 
23  53  I 

13    3     6.0 

3     8.4 

5  58.3 

6  29.  z 

8  31  7 

-  2  39.4 

-  2  37.Z 
+  0    6.3 

+  0  35.9 

+  2    33.7 

+0.6499 
+0.4272 
+0.6398 

+0.5738 
+0.3968 

0.5838 
0.5838 
0.5846 
0.5848 
0.5853 

+0.0026 
0.0027 

O.OIOO 
O.OIIZ 

0.0163 

+57-2 
+40   -15 
+57    -  3 
+51    -    7 
+39   -17 

1        B.A.C.6066 

1 

7-3 

+4.04 

-  0.7 

-23  55  5 

18  52.3 

-ZZ  29.7 

+0.7385 

0.5875 

+0.0425 

+66 

+  3 
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1                   ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 

1                                       Thb  Star'! 

At  Comj  unction  im  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

1899^ 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hoar  Angle 
If 

y 

x' 

y 

N. 

S. 

Aa 

A3 

■ 

» 

• 

d     h     m 

h     m 

•' 

0 

• 

1 

4  Sagittarii 

5-4 

+4.05 

-  0.5 

-23  48.5 

12  X9  56.6 

-10  27.8 

+0.6638  0.5876 

+0.0452 

+62 

1 

-  I 

5  Sagittarii 

7.0 

4.07 

0.6 

24  16.6 

20.    5.7 

-10  19.1 

+X.1516  0.5877 

0.0456 

466 

+37 

7  Sagittarii 

59 

4.08 

-  0.3 

24   16.9 

2X      9.6 

-  9  17  7 

+1.2063  j  0.5879 

0.0483 

+66 

+44 

Piazzi  ly^,  330 

5-3 

405 

+  O.I 

23     8.4 

21    29.6 

-  8  58.5 

+0.0539 , 0.5879 

0.0492 

+22 

-36 

Piazzi  ?7»>,  334 

5.3 

4.04 

0.4 

22  50.4 

9t    37  2 

-  8  51.X 

-0.2481 , 0.5880 

0.0495 

+  6 

-54  1 

B.  A.C.6161 

57 

+4.II 

+  0.7 

-23  43  3 

18    0  43.4 

-  5  52  2 

+0.8205 1 0.5883 

+0.0574 

+66 

+  8 

14  Sagittarii 

6.0 

4.06 

1-7 

21  44-4 

I  46.6 

-  4  51-4 

-1. 1437  0.5884 

0.0600 

-49 

-90 

B.  A.  C.  6336 

6.2 

4.18 

41 

21  28.8 

XI  14.2 

+  4  14.0 

-0.7223  0.5888 

0.0837 

-17    -90 

B.  A.  C.  6347 

6.0 

4.17 

4-2 

21     8.1 

II  38.3 

+  4  37-2 

-X.0401 1 0.5888 

0.0847 

-38   -90 

28  Sagittarii 

5-6 

425 

4.6 

22   29.8 

14  35-4 

+  7  27.4 

+0.6044 '  0  5887 

1 

0.0920 

+60 

-  5 

30  Sagittarii 

6.6 

-^4.26 

+  5.1 

-22    16.6 

x6  23.8 

+  9  II. 6 

+05507  05887 

+0.0970 

+58 

-  8 

31  Sagittarii 

7.0 

4.27 

5.4 

22      2.3 

x6  55.0 

+  9  41.6 

+0.3598  0.5886 

0.0976 

+44 

-19 

33  Sagittarii 

6.0 

4.26 

5.8 

21    28.9 

17  40.5 

+10  25.3 

-0.1295  0.5886 

0.0995 

+17 

-47 

1^  Sagittarii 

5.1 

4-31 

5-4 

22   47.8 

x8     5.6 

+10  49.5 

+1.2432 

0.5886 

0.X005 

+67 

+48 1 

f  >  Sagittarii 

57 

425 

6.3 

20  47.2 

19     1.4 

+XI  43.1 

-0.6962 

0.5885 

0.J027 

-14 

-90, 

^  Sagittarii 

35 

+4.27 

+  6.2 

-21    14  3 

19   lO.I 

+11  51.4 

-0.2251 

0.5885 

+0.103 1 

+12   -53 

0  Sagittarii 

3.8 

432 

6.6 

21    53  3 

21  56.6 

-  9  28.5 

+0.7272 

0.5883 

0.1097 

+68  .+  2 

n  Sagittarii 

31 

432 

7-4 

21    10.9 

23  59.8 

-  7  30  2 

+0.2445 

0.5881 

0.1146 

+38 

-26 

B.  A.  C.  6707 

5-9 

4-37 

10.8 

19    4.4 

14  10  45.8 

+  2  50.9 

-0.5125 

0.5880 

0.1395 

0 

-73 

B.  A.  C.  67x0 

5.8 

435 

IX. I 

i8  27.2 

II     1.6 

+  3    6.0 

-X.0994  0.5880 

0.1401 

-37   -90 

i    /  Sagittarii 

5.2 

+4-43 

+11.4 

-20    o.i 

14  46- 3 

■¥  6  42.0 

+0.9946  i  0.5857 

+0.1477 

+70   +19 

57  Sagittarii 

6.1 

442 

12.2 

19  17.9 

17     8.6 

+  8  58.9 

+0.6464 1 0.5851 

0.1528 

+68 

-3 

Ti  Capricorni 

7.0 

4.48 

17.5 

15  29.5 

15  II  40.6 

•i-  2  48.6 

+0.021 1  0.5805 

a  1882 

+33  1  -38 

Tg  Capricorni 

5.6 

447 

17.7 

15  18.3 

12  28.4 

+  3  24.6 

-0.0151  0.5803 

0.1896 

+32  '  -40 

8  Aquarii 

6.8 

4.49 

19.9 

13  26.4 

21      4.0 

+XI  50.9 

-0.1743 1 0.5779 

0.2033 

+25   -49 

9  Aquarii 

6.8 

+4.50 

+199 

-13  55.2 

21  34-3 

-II  40.0 

+0.4042  0,5779 

+0.2041 

+58 

-18 

V  Aquarii 

47 

4.48 

21.0 

IX  46.5 

16    X     7.6 

-  8  14.6 

-0.9827 

0.5768 

0.2092 

-20   -90 

19  Aquarii 

5-8 

4.48 

22.3 

xo  10.3 

7  42.5 

-  I  54  3 

-11579 

0.5750 

0.2179 

-33   -90 

B.  A.  C.7562 

5-5 

4.50 

24.x 

9  29  7 

x6     3.2 

+  6     8.0 

+00333 

0.5728 

0.2273 

+39-37 

f'  Capricorni 

5-5 

450 

24.0 

9  32  4 

16     5.2 

+  6    9.9 

+0.0857 

0.5728 

0.2273 

+41 

-35' 

^  Capricorni 

6.4 

+450 

+24.1 

-  9  441 

x6  37.4 

4  6  40.9 

+0.4007 

0.5727 

+0.2278 

+60 

-18, 

30  Aquarii 

5-8 

449 

255 

7     0.2 

23  53.7 

-10  18.7 

-0.6079 

0.5710 

0.2344 

+•5    -80' 

B.  A.  C.  7704 

73 

4.48 

259 

6  18.9 

17    I  47.6 

-  8  28.8 

-0.8387 

0.5706 

02359 

-8-90 

B.  A.  C.  7717 

6.9 

452 

257 

8     i.o 

2  33.0 

-  7  45  I 

+1.0120 

0.5705 

0.2365 

482 

+18 

44  Aquarii 

6.4 

4-49 

26.4 

5  53  0 

5  50.1 

-  4  35  0 

-0.3031 

0.5698 

0.2387 

4-22 

-57 

51  Aquarii 

5.8 

-^450 

+26.7 

-  5  20.5 

8  51.0 

-  I  40.7 

-on 48  *  0.5692 

+0.2406 

+32  ]  -46 

K  Aquani 

52 

449 

273 

4  44-5 

14  44  4 

+  4     0.0 

+0.7214 

0.5683 

0.2434 

+85-1- 

Lalande  44337 

6.3 

4-49 

279 

4     42 

x6     3.2 

+  5  159 

+0.3818   0.5680 

0.2439 

+61    -19 1 

3  Piscium 

6.4 

4.48 

28.6 

-  0  20.9 

18    0  39.6 

-xo  26.1 

-1.1701   0.5670 

0.2460 

-30 

-90! 

K  Piscium 

47 

450 

29.0 

+  0  42.6 

X2      5.4 

+  0  35.2 

+0.6103 , 0.5661 

0.2457 

+79 

-7\ 

9  Piscium 

6.6 

+450 

+29.1 

+  0  34  5 

12    13.7 

+  0  43.2 

+0.7683 

0.5661 

+0.2457 

+90 

+  2 

16  Piscium 

5-8 

4.50 

29.2 

I  33  0 

x6  12.9 

+  4  34  0 

+0.7862 

0.5660 

0.2448 

+90 

+  3 

19  Piscium 

49 

451 

29.2 

2  56.1 

20  34.0 

•1-  8  45.8 

+0.4822   0.5660 

0.2436 

+69  -14 

36  Piscium 

6.3 

452 

28.9 

7  41  2 

19    9  413 

-  2  35.0 

-1.0752  1  0.5663 

0.2356 

-22     82 

</  Piscium 

53 

4-53 

28.8 

7  38.1 

XX  26.2 

-  0  53.8 

-0.6155  '  0.5667 

0.2344 

+  7   -77 

'  45  Piscium 

6.9 

+453 

+28.8 

+  7    8.4 

13  38.9 

•f  X  14.1 

+0.3936  0.5668 

+0.2324 

+63 

-17 

75  Piscium 

6.0 

456 

27.2 

12  25.3 

20    7  18.0 

-  5  44.5    -0.9256  0.5683 

0.2136 

-II 

-78 

V  Piscium 

37 

4.58 

258 

14  49  9 

17  59  4 

+  4  33  8     -1. 1444  '  0.5696 

0.1988 

-30 

-75 

loi  Piscium 

6.3 

459 

255 

14     9.1 

19  49.9 

+  6  20.3 

-0.0962  1  0.5698 

0.1960 

+34 

-39 

104  Piscium 

7.5 

4-59 

254 

13  46.8 

21   19.5 

+  7  46.5 

+0.5696 !  0.5700 

01937 

+78 

-  3 

27  Arietis 

6.3 

+4.58 

•(-21.4 

+17  15.8 

21  19  X5.9 

+  4  55.2 

+0.8832   0.5723 

+0.1550 

+90 

+19 

B.  A.  C.  782 

7.0 

4.60 

21. 1 

18  26.4 

20  23.6 

•f  6    0.4 

-0.1474   0.5724 

0.1525 

+31    -37 

fi  Arietis 

6.0 

4.62 

20.0 

19  35  2 

22    0     5.2 

+  9  33  9 

-0.7726   0.5724 

0.1453 

-  4 , -  70 

47  Arietis 

6.0 

4.61 

18.6 

20  16. 1 

6  42.5 

-8     33 

-0559<>   0.5730 

0.1317 

+  8 

-60 

e  Arietis 

4.6 

4.62 

18.3 

20  56.5 

7  XI.2 

-  7  35  6 

-1. 1904   05730 

0.1307 

-38 

-69 

6  Arietis 

4.0 

+4.55 

+17.7 

•(•X9  2X.0 

X2   26.2 

-  a  32.3 

+1.1101   0.5730 

1 

1  +0.1195 

+90   +40 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 

The  Star's 

At  Conjumction  im  R.  A. 

Limiting  I 
Parallels. 

Red'ns  from 

Name. 

Mag. 

i8g9.a 

Apparent 
Declination. 

Washington 
Mean  Time. 

,  Hour  Angle 
H 

Y 

** 

y 

N. 

S. 

Aa 

Aa 

a 

B 

m 

0       f 

d    h      m 

h     m 

0 

C  Arietis 

4.8 

+4-57 

+17.0 

-1-20  40.5 

23  13  48.6 

-  I   12.8 

-0.0987   0.5731 

+0.1 165 

+34 

-31 

T,  Arietis 

50 

4.56 

16.5 

20  47.2 

16  28.4 

+  I  21. 1 

+0.0873   0.5731 

0.1 107 

+44 

-20 

T-2  Arietis 

5-3 

4-54 

16.5 

20  23.1 

17     75 

+  I  58.8 

+0.5763   0.5731 

0.1093 

+80 

+  6 

65  Arietis 

6.0 

4.54 

16.3 

2Q  27.0 

17  49.9 

«f  2  39  6 

+0.5866  0.5731 

0,1077 

+81 

+  7 

'         B.  A.  C.  1055 

6.8 

4.58 

16.0 

21   413 

17  52^ 

+  2  42.0 

-0.6955 

0.5731 

0.1077 

0 

-67 

B.  A.  C.I  143 

6.0 

M-50 

+  14.4 

+20   36.8 

23    2   17.0 

+10  48.1 

+1.2518 

0.5726 

+0.0888 

+90 

+59 

B.  A.  C.I  170 

6.3 

4.56 

13.2 

23      6.9 

3  53  0 

-II  39  5 

-1. 2214 

0.5724 

0.0852 

-45 

-67 

B.  A.  C.  1 189 

6.0 

4.52 

135 

21    56.5 

4  33  8 

-11     0.2 

+0.0618 

0.5724 

0.0837 

+43 

-19 

32  Tauri 

6.0 

4-51 

12.7 

22    1 1.4 

7  298 

-  8  10.6 

+0.0370 

0.5719 

0.0769 

+41 

-20 

33  Tauri 

6.3 

4-53 

125 

22    53.1 

7  343 

-  8     6.3 

-0.6853 

0.5719 

0.0768 

0 

-65 

B.  A.  C.  1238 

6.3 

+452 

+12. 1 

+22   55.2 

9  12.8 

-  6  31.3 

-0.5997 

0.5718 

+0.0730 

+  5 

-58 

Ai  Tauri 

4.6 

4.47 

12. 1 

21    48.5 

10  48.9 

-  4  58.7 

+0.6808 

0.5716 

0.0694 

+90 

+16 

62  Tauri 

6.0 

4.48 

9.6 

24      4.1 

18  58.3 

-»•  2  53.0 

-1.2100 

0.5701 

0.0505 

-44 

-66 

;    i'>  Tauri 

47 

443 

9.8 

22    35.2 

19  58.8 

+  3  511 

+0.4032 , 0.5700 

0.0482 

+66 

+  3 

v«  Tauri 

• 

6.0 

4-43 

97 

22    46.3 

20  24.0 

+  4  155 

+0.2288 

0.5699 

0.0472 

+53 

-  6 

r  Tauri 

4-5 

+439 

+  8.1 

+22    45.9 

24    2  47.3 

+10  249 

+0.4912 

0.5684 

+0.0325 

+73 

+  9 

95  Tauri 

6.3 

4.42 

7.5 

23  54  0 

3  "3 

+10  48.0 

-  0.6996 

0.5683 

0.0316 

-  I 

-64 

B.  A.  C.  1463 

6.3 

4-39 

75 

23    26.7 

4  155 

+11  <9.9 

-0.1846 

0.5680 

0.0291 

+29 

-28, 

99  Tauri 

6.0 

4-37 

6.2 

23  47  5 

9  27.3 

-  7     9  5 

-0.4353 

0.5665 

0.0171 

+15 

-42 

103  Tauri 

6.0 

430 

51 

24    8.0 

13  53-9 

-  2  52.5 

-0.7466 

0.5651 

+0.0070 

-  4 

-66 

121  Tauri 

6.0 

+4.17 

+  2.5 

+23  58.4 

25     X  50.0 

+  8  38.2 

-0.6557 

0.5607 

-0.0196 

+  2 

-59 

B.  \.  C.  1801 

6.0 

4.10 

19 

23     9  5 

5  19.4 

-II  597 

+0.1397 

0.5593 

0.0272 

+48 

-  9' 

Neptune 

22     8.6 

9  42.8 

-  7  45  4 

+1.095 1 

0.5572 

0.0366 

+90   +46  11 

140  Tauri 

7.0 

4.01 

0.4 

'     22.53.6 

12  57.4 

-  4  37-6 

+0.1544 

0.5559 

0.0435 

+48 

-10 

141  Tauri 

6.7 

3.99 

+  0.4 

22  23.9 

13  30.9 

-  4     5  3 

+0.6668 

0.5557 

0.0447 

+90 

+17! 

I  Geminorum 

50 

+4.00 

-  0.2 

+23  16. 1 

14  35-2 

-  3     32 

-0.3249 

0.5552 

-0.0469 

+21 

-371 

2  Geminorum 

7-2 

4.00 

0.4 

23  38.9 

15  20.3 

-  2  19.7 

-0.7712 

0.5549 

0.0485 

-  6 

-66 

3  Geminorum 

6.3 

396 

0.6 

23     78 

17     6.8 

-  0  36.8 

-0.2996 

0.5540 

0.0522 

+22 

-36  i 

4  Geminorum 

7-4 

396 

0.6 

23     08 

17  27.7 

-  0  16.6 

-0.1926 

0.5539 

0.0529 

+28 

-30 

6  Geminorum 

J 

6.7 

3-95 

0.7 

22  55  9 

18  17.0 

+  0  31.0 

-0.1472 

0.5535 

0.0546 

+31 

-28, 

1 

V  Geminorum 

35 

+392 

-  0.8 

+22  32.1 

19  27.2 

+  I  38.8 

+0.2159 

0.5529 

-0.0569 

+52 

-  8 

9  Geminorum 

6.3 

3-95 

15 

23  46  5 

20  22.5 

+  2  32.2 

-1.1814 

0.5525 

0.0588 

-40 

-66 

10  Geminorum 

7.0 

393 

1.8 

23  38  4 

21   15. 1 

+  3  23  0 

-1.0882 

0.5521 

0.0606 

-30 

-66 

II  Geminorum 

7-3 

393 

17 

23  30.5 

21  26.7 

+  3  34  2 

-0.9577 

0.5520 

0.0610 

-18 

-66 

'  12  Geminorum 

7-5 

392 

1-7 

23  18.9 

21  284 

+  3  35  9 

-0.7492 

0.5520 

0.0610 

-  4 

-67. 

1    fi  Geminorum 

32 

+3.88 

-  1-7 

+22  33.9 

23     70 

+  5  II. I 

-0.0370 

0.5513 

-0.0643 

+37 

-231 

14  Geminorum 

7-2 

3.84 

1.9 

21  42.0 

26    0  23.6 

+  6  25.2 

+0.8198 

0.5506 

0.0669 

+90   +24 

a'  Geminorum 

6.0 

3.70 

4.1 

21  52.7 

12   19.2 

-  6     3.2 

-0.3088 

0.5446 

0.0897 

+22 ;  -41 

C  Geminorum 

4.0 

3.61 

4.7 

20  43.0 

18  14.5 

-  0  19.5 

+0.4003 

0.5415 

0.1003 

+65   -4 

'  56  Geminorum 

57 

3.49 

6.3 

20  38.0 

27    2  44.6 

+  7  54.2 

-0.4224 

0.5372 

0.1 149 

+16 

-51 

;  61  Geminorum 

6.0 

+3.46 

-  6.6 

+20  27.4 

5     8.8 

+10  13.7 

-0.5110 

0.5359 

-0.1188 

+11 

-56 

!    g"  Geminorum 

5.3 

330 

7-5 

18  45-3 

14  31.7 

-  4  411 

+0.1785 

0.^312 

0.1335 

+50 

-19 

B.  A.  C.  2658 

7.2 

3.22 

8.5 

18  31.2 

21  44.2 

+  2  18.0 

-0.5636 

0.5278 

0.1440 

+  8 

-63 

3  Cancri 

6.0 

3.21 

8.3 

17  350 

21  48.3 

+  2  22.0 

+0.4617 

0.5277 

0.1441 

+69   -  5 

C'Cancri 

4.8 

315 

9-3 

17  57.0 

28     3  30.9 

+  7  54.1 

-0.7885 

0.5251 

0.1519 

-  5   -72 1 

B.  A.  C.  2810 

7.0 

+307 

-lO.O 

+17  30.5 

9  52.8 

-  9  55  6 

-1-2957 

0.5223 

-0.1600 

-51    -72 

d^  Cancri 

6.0 

305 

1 0.0 

17  22.6 

10  26.6 

-  9  22.8 

-1.2392 

0.5220 

0. 1607 

-42 

-73 

1     f  Leonis 

5.3 

2.62 

12.2 

II  44.6 

29  21     7.5 

+  0  17.5 

-12235 

0.5102 

0.1958 

-37 

-78 

1     A  Leonis 

57 

2.61 

12.5' 

10    95 

21     8.9 

+  0  18.9 

+0.5322 

0.5102 

0.1958 

+73 

-  8 

1     0  Leonis 

3-8 

2.58 

12.2 

10  20.9 

80    2     5.1 

+  5    6.5 

-0.6552 

0.5091 

0.1995 

+  4 

-78 

,  10  Sextantis 

6.0 

+2.48 

-12.6 

+  9  24.5 

10  20.3 

-10  52.1 

-1.2785 

0.5076 

-0.2050 

-42 

-81 1 

II  Sextantis 

6.0 

2.48 

12.5 

8  47-6 

11   15.4 

-  9  58.7 

-0.7870   0.5074 

0.2055 

-  4 

-81 

i    ir  Leonis 

50 

2.46 

12.6 

8  31-5 

12  23.7 

-  8  52  3 

-0.7248    0.5073 

0.2062 

0 

-8i' 

14  Sextantis 

6.6 

2.42 

12.3 

6     6.0 

15  59.2 

-  5  22.8 

+1.2195    0.5068 

0.2083 

+90    +36  1 

16  Sextantis 

6.9  1 

+2.42  ^ 

-12.5 

+  6  39.7 

17  19.0 

-4     5-3, 

+0.3189   0.5067 

1 

-0.2090 

+58 

-21  i 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

1                                                                                    OCTOBER. 

Thb  Stab's 

At  Conjunctiom  in  R.  A. 

1  Limiting 
Parallels. 

Name. 

Mag. 

6.7 
6.6 
6.2 
6.9 
5-4 

Red'n 

s  from 
9.0. 

A3 

Apparent 
Declination. 

Washin(|[ton 
Mean  Time. 

Hour  Angle 
H 

Y 

X' 

y 

N. 

S. 

1 
34  Sextantis 

36  Sextantis 

55  Leonis 

57  Leonis 

p'^  Leonis 

8 
+2.28 
2.27 
2.23 
2.23 
2.20 

m 

-131 
130 
130 
13.0 
131 

+  4     6.4 
3     0.9 

I  16.3 
0  58.1 
0  32.4 

d    h     m 
1  II   32.4 
12  55  7 
18  41.3 
18  57.2 
23     0.6 

h      m 
-10  22.3 

-  9     1-4 

-  3  25.3 

-  3     9.9 
+  0  46.8 

-^7319 
+0.1748 

+0.8497 

+1.1273 

+0.7140 

0.5058 
0.5058 
0.5061 
0.5061 

0.5064 

-0.2163 
0.2167 
0.2180 
0.2I8I 
0.2187 

0 
0 

+49 

+90 

+90 
+90 

• 

-84 
-29 

+  7 
+26 

-  I 

/*  Leonis 
e  Leonis 

57 
5-3 

+2.18 
+2.14 

-133 
-13.3 

•f  0  28.6 
-  2  27.0 

2    4  32.2 
13  3I.I 

+  6    9.1 
-  9    71 

-0.4271 
+0.8261 

0.5071 

0.5085 

-0.2193 
-0.2192 

+17  1-65 
+88  1  +  6 

NEW 

MOON. 

B.  A.  C.  4700 

5.6 

+2.31 

-12.3 

-15  497 

5  23  18.8 

-  I  46.1 

-0.9190 

0.5439 

-O.I6I4 

-20   -90 

B.  A.  C.  4722 
«» Libr  ae 
<«  Libra 
(5  Scorpii 
19  Scorpii 

5-8 
50 

6.5 
2.6 

5.1 

+2.33 
2.57 

2.58 

2.86 
300 

-12.4 
10.5 
10.4 

8.5 

77 

-17  440 
19  24.7 
19  16.2 

22  20.2 

23  557 

6     I  26.5 
T    3  20.4 

3  49-8 
8    0  12.8 

8  47.5 

+  0  17.5 
+  I  18.9 

+  I  473 
-  2  33.2 

+  5  427 

+0.7854   0.5451 
-0.9887   0.5602 
-1.1961    0.5605 
+0.1388   0.5710 
+1.2707   0.5746 

-0.1584 

O.I  153 
O.I  144 

0.0727 

00535 

+72   +  5 
-30   -90 
-49  -90 
+29   -31 
+66   +59 

p  Ophiuchi  (.y.J/or) 
15  Ophiuchi 
22  Ophiuchi 
24  Ophiuchi 
39  Ophiuchi(  S.star) 

50 
7.3 
6.7 

59 
5.5 

+300 

3." 
3.18 
3.18 
332 

-  7.2 
5.6 

5.1 
4.8 

37 

-23  13.0 

22  59.8 

23  20.9 
22  59.5 

24  10.7 

10  531 
19     37 
23     5.0 
23  53.9 
»    8  37.4 

+  7  43.8 

-  8  23.9 

-  4  31.5 

-  3  44.5 
+  4  39-4 

+0.4146 
-0.1364, 
+0.1309 
-0.257JJ 

+0.9145 

0.5754 
0.5781 

0.57^3 

0.5795 
0.5815 

-  0.0487 

0.0296 

0.0200 

-0.0180 

+0.003X 

+43    -16 
+10   -47 

+24  ,  -31 
+  2    -55 
+66   +16 

B.  A.  C.  5831 
B.  A.  C.  5868 
b  Ophiuchi 
<^  Ophiuchi 
B.  A.  C.  6066 

6.9 
7.0 

4-4 
5.2 
7.3 

+3-32 
3-39 
3.37 
3  39 
3.52 

-3.6 
34 
30 
2.5 
03 

-23  57.8 
24    91 
24     50 
23  53- 1 
23  55  5 

8  39.9 

11  31.9 

12  3.3 
14     7.6 

10    0  38.4 

-1-  4  41.8 

+  7  27.3 
-^  7  57  5 
+  9  57.0 
-  3  56.2 

+0.6902 
+0.9062 
+0  8398 
+0.6625 
+1.0108 

0.5814 
0.5819 
0.5820 
0.5823 

0.5831 

+0.0032 
0.0103 
0.0II5 
0.0166 
0.0424 

+61    +  I 
+66    +15 
+66   +10 
+60   -  I 
+66    +23 

4  Sagittarii 
Piazzi  I7»»,  330 
Piazzi  17*'.  334 
B.  A.C.6i6i 
14  Sagittarii 

5.4 

5-3 

53 

57 
6.0 

+3.55 

3-55 

3  54 
3.61 

356 

-  0.1 

+  05 
0.6 

0.9 
19 

-23  48.4 
23     8.4 

22  50.4 

23  43-3 
21  41.4 

I  44.0 
3  18.8 
3  26.5 

6  36.4 

7  41  0 

-  2  53.0 

-  1  21.9 

-  I   14  4 
•f  I  48.2 

+   2   50.4 

+0.9361 
+0.3208 
+0.0159 
+1.0948 
-0.8884 

0.5831 

0.5833 
0.5831 

0.5830 
0.5830 

+0.0451 
0.0490 

0.0493 

0.0569 
0.0596 

+66   +17 
+37-21 
+20 ,  -38 
+66   +30 
-29   -90 

B.A.C.6336 
B.  A.  C.  6347 
28  Sagittarii 

30  Sugittarii 

31  Sagittarii 

6.2 

6.0 

5.6 
6.6 
7.0 

+369 
368 
376 

3  77 
378 

+  4.0 
4.2 

4-^ 
50 

5-3 

-21  28.8 

21  8.1 

22  29.9 
22  16.6 
22     2.3 

17  21.6 
17  46.3 
20  47.9 

22  39.1 

23  II. I 

-II    51. 1 
-II    27.4 

-  8  327 

-  6  457 

-  6  149 

-0.4638 
-G.7854 
+0.8781 
+0.8234 
+0.6299 

0.5823 
05822 
0.5819 

05817 
0.5816 

+0.0830 
00836 
0.0907 
0.0950 
0.0961 

-  3   -70 
-20   -90 
+6-'    +12 
+68    +  9 
+62    -  3 

33  Sagittarii 
f '  Sagittarii 
\^  Sagittarii 
0  Sagittarii 
IT  Sagittarii 

6.0 

5-7 
35 
3.8 

3.1 

+378 

3  77 
378 
3.84 
3.84 

+  57 
59 
5-8 
6.3 
7.0 

-21  28.9 

20  47.2 

21  14.3 

21  53-3 
21  10.9 

23  57  7 
11     I  20.9 

I  29.9 

4  20.8 

6  27.6 

-  5  30.1 
~  4     9  9 

-  4     13 

-  I  16.8 

+  0  45.2 

+0.1343   0.5S15 
-0.4397   05812 
+0.0374  1  0.5812 
+1.0008   0.5806 
+0.51 13  1  0.5802 

+0.0980 

O.IOII 

O.IOI5 
0.1079 
O.I  126 

+31    -31 
+  I    -68 
+26    -37 
+68  ,  +21 
+55   -u 

d  Sagittarii 
!        B.  A.  C.  6658 
B.  A.  C.  6707 
B.  AC.  6710 
/  Sagittarii 

50 

73. 

6.4 

5-8 
5-2 

+3.83 
3.86 

391 
390 

3-97 

+  8.5 

9.6 

10.2 

10.5 

10.7 

-19    7.8 

18  33.6 

19  4.4 
18  27.2 

20  0.1 

9  44  8 
14     53 
17  330 
17  49.2 
21  41. 1 

+  3  55.0 

+  8     57 
+11  25.7 

+11  41.2 
-  8  35.5 

-1.2036  1  0.5796 
-1.2427   0.5785 
-o.26oi  1  0.5777 

-0.8547  0.5776 

+1.2646  0.5766 

+0.1 198 
O.I29I 

0,1363 

O.X365 
0.1447 

-49-90 
-53,-90 

+14 1-55 
-20    -90 
+70    +48 

,  57  Sagittarii 
r,  Capricorni 

1     r..  Capricorni 
8  Aquarii 
0  Aquarii 

6.1 
7.0 

5.6 
6.8 
6.8 

+398 
4.09 
4.09 
4.14 
4.16 

+11.2 

16.7 
16.9 
19.1 
19.0 

-19  17.9 
15  29.6 
15  18.3 
13  26.4 
13  55.2 

12    0     8.1 

19  17.9 

20  7.5 
18    5     1.2 

5  32.6 

-  6  14.0 
-II  46.4 
-10  58.6 

-  2  24.2 

-  I  539 

+0.9099 
+0.2560 
+0.2 191 
+0.0444 
+0.6317 

0.5760 

05705 

0.5702 

0.5678 

0.5676 

+0.1495 
0.1836 

0.1849 
0.1982 
0.1989 

+71 

+40 

+45 
+36 

+73 

-25 
-27 
-37 
-  5 

1   Aquarii 
19  Aquarii 
B.  A.  C  7562 
.'  Capricorni 
t'  Capricorni 

4-7 
5.8 

55 

5-5 
6.4 

+4.15 
4.18 

423 
423 
4.24 

+20.3 

21.7 

234 
234 
234 

-II  46.5 
10  10.3 

9  297 
9  32.4 
9  44- 1 

9  13  3 
16     2.2 

14    0  40.0 

0  42.1 

1  154 

+  I  38.9 
+  8  13  2 

-  7  27.3 

-  7  25.3 

-  6  53.2 

-0.7839 

-0.9726 
+0.2216 
+0.2749 
+0.5940 

1 0.5667 
1  0.5650 
1  0.5632 

,  0.5632 
0.5631 

+0.2039 
0.2123 
0.2215 
0.2215 
0.2220 

-10 

-19 

+49 
+5^ 
+74 

-90 
-90 

-27 

24 

-  7 

30  Aquarii 

58 

+4.26 

+25.1 

-  7     0.2 

8  46.2 

+  0  21.7 

1 

-0.4454   0.5618 

+0.2285 

+  14 

-67 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

Ths  Star's 

At  Comjunction  in  R.  A 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

x8g9.a 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hoar  Angle 
H 

Y 

jr* 

y 

N. 

S. 

Aa 

^ 

0 

• 

8 

m 

• 

d    h     m 

h     m 

B.  A.  C.  7704 

7-3 

+4.27 

425.5 

-  6  18.9 

14  10  43.7 

+  2  15.2 

-0.6842 

0.5616 

+0.2300 

+   I 

-88 

B.  A.  C.  7717 

6.9 

430 

25.1 

8     i.o 

II  30.6 

+  3     04 

+1.1949 

0.5615 

0.2305 

+82 

+33 

44  Aqiiarii 

6.4 

4.30 

26.1 

5  53  0 

14  53-9 

+  6  16.6 

-0.1493 

0.5610 

0.2328 

+30 

-47 

51  Aquarii 

5-8 

431 

26.5 

5  20.5 

18     0.3 

+  9  16.5 

■fo.0346 

0.5607 

0.2346 

+40 

-37 

K  Aquarii 

5-2 

4-35 

273 

4  44.5 

15    0    4.2 

-  8  52.3 

+0.8686 

0.5602 

0.2376 

+85 

+  8 

Lalande  44337 

6.3 

+4-35 

+27.6 

-  4    4-2 

X  25.3 

-  7  34  I 

+0.5212 

0.5602 

+0.2381 

+71 

-II 

3  Piscium 

6.4 

4.38 

29.0 

-  0  20.9 

xo  15.5 

+  0  57.8 

-1.0733 

0.5600 

0.2405 

-22 

-90 

K  Piscium 

47 

4.47 

29.5 

•»■  0  42.6 

21  57  4 

-XI  448 

+0.6892 

0.5606 

0.2407 

+88 

1 

-  2 

9  Piscium 

6.6 

4.47 

29.5 

0  34.5 

22     5.9 

-II  36.6 

+0.8579 

0.5606 

0.2407 

+90 

+  8 

x6  Piscium 

5.8 

449 

30.0 

I  330 

16    2    9.9 

-  7  40.^ 

+0.8640 

0.5608 

0.2398 

+90 

+  8 

19  Piscium 

4-9 

+4.52 

+30.2 

+  2  56.1 

6  36.0 

-  3  24.1 

+05450 

0.5614 

+0.2385 

+74 

-10 

36  Piscium 

6.3 

4.62 

30.6 

7  41  3 

19  55.0 

+  8  26.9 

-1. 0619 

0.5635 

0.2317 

-22 

-82 

i/  Piscium 

5  3 

463 

30.6 

7  38.3 

21  41.2 

+11     9.4 

-0.6031 

0.5636 

0.2305 

+  7 

-76 

45  Piscium 

6.9 

4.64 

30.4 

7    8.5 

23  55  3 

-10  41.3 

+0.4063 

0.5644 

0.2288 

+64 

-16 

75  Piscium 

6.0 

479 

29.4 

12  25.4 

17  17  41.4 

+  6  27.0 

-0.9662 

0.5685 

0.2111 

-16 

-78 

9  Piscium 

3-7 

-1-4.88 

+28.2 

+14  50.0 

18    4  23.0 

-  7  14-5 

-1.2114 

0.5713 

+0.1968 

-37 

1 
-75 

loi  Piscium 

6.3 

4.89 

27.8 

14    9.2 

6  13  4 

-  5  28.1 

-0.1663 

0.5718 

0.194 1 

+30 

-42 

104  Piscium 

7-5 

4.91 

27.6 

.13  468 

7  42  5 

-  4     2.1 

+0.4958 

0.5722 

0.1919 

+71 

-  7 

27  Arietis 

6.3 

5.04 

23.8 

17  15.8 

19    5  29.7 

-  7    2.9 

+0.7550 

0.577X 

0.1539 

+90 

+12 

B.  A.  C.  782 

7.0 

507 

23.6 

18  26.5 

6  36.6 

-  5  58.5 

-0.2747 

0.5773 

0.1518 

+24 

-44 

ft  Arietis 

6.0 

+5.12 

+22.5 

+19  35-2 

10  15.6 

-  2  27.6 

-0.9048 

0.5780 

+0.1445 

-13 

-70 

47  Arietis 

6.0 

5.15 

21.0 

20  16.2 

16  47.6 

♦  3  49-9 

-0.7056 

0.5789 

0.1310 

-  I 

-69 

0  Arietis 

4.0 

513 

19.9 

19  21.0 

22  26.3 

♦  9  X5.9 

+0.9440 

0.5794 

0.1188 

+90 

+27 

C  Arietis 

4.8 

5.16 

193 

20  40.5 

23  47  3 

+10  33.9 

-0.2593 

0.5795 

0.1159 

+25 

-40 

Ti  Arietis 

50 

5.16 

18.7 

20  47-3 

20    2  24.5 

-xo  54  7 

-0.0807 

0.5797 

O.IIOI 

+34 

-29 

T«  Arietis 

53 

+5.15 

+18.8 

•(-20  23.2 

3     31 

-10  17.5 

+0.4042 

0.5797 

+0.1087 

+65 

-  4 

65  Arietis 

6.0 

515 

18.4 

20  27.0 

3  44-7 

-  9  37-5 

+0.4130 

0.5797 

0.107 1 

+66 

-  3 

B.  A.  C.  1055 

6.8 

519 

18.3 

21  41.4 

3  47  I 

-  9  35  2 

-0.8609 

0.5797 

0.1070 

-II 

-68 

B.  A.  C.  1 143 

6.0 

5.16 

16.3 

20  36.9 

12    2.8 

-  I  38.0 

+1.0579 

0.5797 

0.0882 

+90 

+39 

B.A.C.  1 189 

6.0 

5.19 

15-4 

21  56.5 

14  17.1 

+  0  31.2 

-0.1269 

0.5796 

0.0830 

+32 

-30 

32  Tauri 

6.0 

+5.20 

+Z4.6 

+22  1 1.5 

17    9.8 

+  3  17-5 

-0.1562 

0.5794 

+0.0763 

+30 

-30 

33  Tauri 

6.3 

5.22 

14.4 

22  53.2 

17  14.2 

+  3  21.7 

-0.8732 

05794 

0.0762 

-12 

-67 

B.  A.  C.  1238 

6.3 

5.21 

14.0 

22  55  3 

18  50.8 

+  4  54.8 

-0.7905 

0.5792 

0.0724 

-  7 

-67 

A'  Tauri 

4-6 

5.19 

138 

21    48.6 

20  25.1 

+  6  25.5 

+0.4773 

0.5790 

0.0687 

+71 

+  5 

A»  Tauri 

6.3 

5.18 

137 

21  44-4 

20  41.0 

•1-  6  40.8 

+0.5675 

0.5790 

0.0681 

+79 

+  9 

56  Tauri 

50 

-^515 

+12.2 

+21  32.0 

21    2  37.8 

-II  357 

+1.1505 

0.5780 

+0.0540 

+90 

+50 

;t'  Tauri 

4-7 

5.16 

11.4 

22     4.0 

5     XI 

-  9  17  7 

+0.7162 

0.5777 

0.0484 

+90 

+20 

;t*  Tauri 

6.3 

5.16 

11.4 

21  58.3 

5    2.4 

-  9  16.5 

+0.8155 

05777 

0.0483 

+90 

+26 

V*  Tauri 

4-7 

5.18 

Z1.2 

22  35  3 

5  24.1 

-  8  55.6 

+0.1883 

0.5775 

0.0474 

+50 

-  9 

1^  Tauri 

6.0 

517 

II. I 

22  46.3 

5  48.8 

-  8  31.8 

+0.0149 

0.5775 

0.0465 

+40 

+18 

T  Tauri 

45 

+5.14 

+  9.2 

+22  45.9 

12      4.x 

-  2  30.4 

+0.2661 

0.5760 

+0.0317 

+55 

-  3 

95  Tauri 

6.3 

517 

8.8 

23  54  0 

12  27.6 

-  2    7.8 

-0.9144 

0.5759 

0.0307 

-i6 

-66 

B.  A.  C.  1463 

6.3 

5.15 

8.7 

23  26.7 

13   30.6 

-  x    7.1 

-0.4054 

0.5756 

0.0283 

+16 

-4X 

99  Tauri 

6.0 

5M 

71 

23  47.6 

x8  35-9 

+  3  47.0 

-0.6601 

0.5753 

0.0162 

+  I 

-59 

103  Tauri 

6.0 

512 

5.8 

24    8.0 

22  57.0 

+  7  58.5 

-0.9746 

0.5726 

+0.0061 

-20 

-66 

12 1  Tauri 

6.0 

+5.01 

+  2.7 

♦23  58.4 

22  10  38.5 

-  4  45.5 

-0.8960 

0.5679 

-0.0206 

-14 

-66 

B.  A.  C.  180X 

6.0 

4.96 

+  1.8 

23    95 

X4    3-8 

-  X  27.5 

-0.1112 

0.5663 

0.0283 

+33 

-23 

Nbptunk 

22     7.5 

x8    5.5 

-f  2  25.6 

+0.8620 

0.5653 

0.0375 

+90 

+30 

Z40  Tauri 

7.0 

4.88 

0.0 

22  53.6 

21  32.9 

+  5  45.7 

-0.1032 

0.5625 

0.0447 

+33 

-24 

14 1  Tauri 

6.7 

4.86 

0.0 

22  23.9 

22    5.8 

+  6  17.4 

+0.4041 

0.5622 

0.0458 

+«5 

+  3 

I  Gerainorum 

5.0 

+4.87 

-  0.7 

423  16.  z 

23    8.9 

+  7  18.3 

-0.5794 

0.5617 

-0.0481 

+  6 

-55 

2  Geminorum 

7.2 

487 

0.9 

23  38.8 

23  53  x 

-f  8    0.9 

-1.0253 

0.5613 

0.0496 

-24 

-66 

3  Geminorum 

63 

4.84 

1.2 

23    78 

28    I  37.6 

+  9  41.9 

-0.5563 

0.5604 

0.0533 

+  7 

-54 

4  Geminorum 

7-4 

4.84 

1.3 

23    08 

I  58.2 

+10    1.7 

-0.4505 

0.5602 

0.0540 

+14 

-46 

6  Geminorum 

6.7 

4.82 

1-4 

22  55  9 

a  466 

■fio  48.4 

-0.4061 

0.5597 

0.0557 

+16 

-43 

V  Geminorum 

3.5 

+4.80 

-  1.6 

+22  32.x 

3  55  5 

+xx  54.9 

-0.0462 

0.5592 

-0.0581 

+35 

-23 

29 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS,                   ' 

OCTOBER. 

Ths  Stab's 

At  Conjunction  in  R.  A 

Limiting 
Parallnlk 

NamSi 

Mag. 

7-3 

7-5 
3.2 
7.2 
6.0 

Red' as  from 
x899.a 

Apparent 
Decimation. 

Washingtcm 
Mean  Time. 

Hour  Angle 
H 

Y 

** 

y 

N. 

• 

-44 
-22 
+22 

+77 
+  7 

S. 

1 

-66 
-67, 

-38 

+  9 
-58 

iU 

la 

zz  Geminorum 
Z2  Geminorum 

lA  Geminorum 
Z4  Geminorum 

d  Geminorum 

8 
•I-4.8Z 
4.80 

477 
4-73 
4.59 

m 
-2.4 

2.6 
2.6 

56 

• 

•►23  30.5 
23   Z8.9 

22  33.9 
21  42.0 
2Z   52.7 

d 
28 

h     m 
5  52.9 
5  54.6 

7  314 

8  46.6 

20  30.6 

h     m 
-zo  ZZ.7 
-zo  zo.o 

-  8  J6,7 

-  7  24.0 

+  3  56  I 

-X.2ZZ8 

-1.0052 
-0.3001 
+0.5481 
-0.5768 

0.5580 

0.5580 

0.5569 
05564 
0.5495 

-0.0621 
0.0622 
0.0654 
0.0680 
0.0906 

C  Geminorum 

56  Geminorum 

6z  Geminorum 

/  Geminorum 

g  Geminorum 

40 

57 
6.0 

6.0 
5.3 

+4.48 

4.37 

4.34 

419 
4.Z6 

-6.5 
8.3 
8.7 

9.2 

ZO.Z 

+20  43.0 
20  37.9 
20   27.4 

17  54- 1 
z8  45.2 

24 

2  20.8 
zo  44.  z 

13  65 

Z9  10.6 
22  23.3 

+  9  34  6 

-  6  18.6 

-  4    0.8 

♦  X  517 

♦  4  58.2 

•K>.Z24Z 
-0.6949 

-0.7834 
•I-Z.2560 
-0.0986 

0.5460 
0.54ZO 

0.5396 
0.5360 
0.534Z 

-o.zozo 
0.ZZ56 
O.ZZ95 
O.Z29Z 
0-X339 

+46 

0 

-  6 

+90 

+33 

-z8 
-69 
-70 
-^54 
-34 

B.  A.  C.  2658 
3  Cancri 
C»Cancri 
o<  Cancri 
h  Leonis 

7.2 
6.0 
4.8 
4.0 

5.7 

+4.07 

4.05 
3.98 

3-57 
3.32 

-ZZ.3 
zz.o 

Z2.2 

137 
I5.Z 

+z8  3Z.2 

17  34  9 
Z7  56.9 

Z2  Z4.7 

zo    9.4 

25 

26 
27 

5  31.9 

5  35  9 
zz  Z5.9 

zz     Z.5 

4  45.6 

+XI  534 
+ZZ  57.3 

-  6  33.x 

-  7  30  3 
+  9  43  3 

-O.836Z 

•K).z833 
-X.0593 
+Z.2867 
•10.2823 

0.5300 
05300 

0.5269 

05157 
0.5096 

-0x442 

0.1443 

0.1519 
0.Z790 

0.1943 

-9 

+50 

-24 
+90 

+56 

-7x 
-20 

-72 
+50 

-2Z 

0  Leonis 
zz  Sextantif 

n  Leonis 
Z4  Sextantis 
z6  Sextantis 

3.8 
6.0 
5.0 
6.6 

6.9 

+327 
3.16 

314 
3.08 

3.07 

-Z5.7 

z6.z 
z6.z 

156 

159 

4Z0  20.8 

8  47  5 
8  31.5 
6    6.0 
6  39.7 

28 

9  41.7 
18  52.5 
20    0.7 

23  36.6 
0  56.4 

-  9  29.Z 

-  0  33.8 

+  0  32.5 
+  4    2.4 

+  5  X9  9 

-0.8967 
-Z.0177 
-0.9537 
40.9919 

-K>.0952 

0.5082 
0.5063 

0.5059 

0.5056 

0,5055 

-0x979 
0.2037 
0.2043 
0.2063 
0.2070 

-zz 
-X9 

-X4 
+90 

+44 

-80 

-8z 
-8z 

+z8 

-33 

34  Sextantis 
36  Sextantis 
55  Leonis 
57  Leonis 
p'^  Leonis 

6.7 
6.6 
6.2 
6.9 
5-4 

+2.87 
2.86 
2.81 
2.80 
2.76 

-Z6.2 

I6.Z 

159 
15.9 

16.0 

+  4    6.4 
3    09 

Z    Z6.2 

0  58.0 
0  32.3 

29 

19  "5 

20  34.9 
2  20.9 
2  36.8 
6  40.4 

-  0  55  4 
+  0  25.6 

+  6    2.0 

+  6  Z7.4 

+ZO  Z4.3 

-0.9265 
-0.0166 
•fo.6654 

+0.9433 

-K>.54ZO 

0.5045 

0.5046 
0.5048 

0.5049 
0.5053 

-0.2Z4Z 
0.2x44 
0.2  z  57 

0.2x58 
0.2164 

-Z2 

+38 

+85 
+90 

+73 

-86 

-39 

-  3 

+X3 
-zo 

/*  Leonis 
e  Leonis 

B.  A.  C.  4006 
q  Virginis 

5-7 

5-3 
6.Z 

5.7 

-♦•2.72 
2.65 
2.57 

+2.46 

-16.2 

157 

15-4 
-14.7 

•f  0  28.5 

-  2  27.0 
4  46  6 

-  8  54.0 

30 
31 

Z2    Z2.Z 
2Z    ZZ.I 

8  I9-5 
6  47.1 

-  8  23.2 
•f  0  20.6 
•i-zi  10.2 
+  8  587 

-0.5908 
-fo.6774 
•1^0.8125 
•10.552  z 

0.506Z 
0.5076 
0.5 1  zo 
0.5202 

-0.2Z70 
0.2170 
0.2Z55 

-0.2069 

+  7 
+86 

+85 
+7X 

-78 

-3! 

+  5 

-  9 

1 
NOVEMBER. 

NEW 

MOON, 

6  Scorpii 

6.2 

-►2.73 

-7.3 

-22  20.2 

4 

6  26.3 

+  5  27.9 

■10.2538 

05774 

-0.0719 

+35 

-24 

Mercury 
p  Opbiuchi(5.j/tfr) 
Z5  Opbiucbi 
22  Opbiucbi 
24  Opbiucbi 

50 

7.3 
6.7 

5.9 

•1-2.82 
2.89 

293 
2.93 

-59 
45 
38 

37 

-22  50.9 
23  Z3.0 

22  59.8 

23  20.9 
22  59.4 

6 

8    5X 

z6  55.6 

0  58.1 

4  55  6 

5  43  7 

+  7    3.0 

-  8  26.2 

-  0  42.0 
+  3    6,5 
+  3  527 

-1-0.6785 
+0.5437 

+0.0077 
-♦0.2786 
-0.Z066 

0.5202 
0.58x8 

0.5845 
0.5854 

0.5855 

-0.0532 
0.0477 
0.0285 
0.0188 

-0.0x66 

+64 

+52 
+Z7 

+32 
+10 

+  z 
-  8 

-39 
-23 

-45 

390phiucbi(5.j/tfr) 
B.  A.  C.  583Z 
B.  A.  C.  5868 
b  Opbiucbi 
Saturn 

5.5 
6.9 
7.0 

4-4 

+3.02 

303 
3.08 
3.06 

-  2.5 
2.5 
2.2 

2.0 

-24  Z0.7 

23  57-7 

24  9.Z 

24    5.0 
22    5.4 

14  19.8 
Z4  22.3 

Z7    Z2  0 

17  42.9 

z8  46.6 

-xz  50.8 
-zz  48.4 

-9    5  3 

-  8  35  6 

-  7  34  4 

+Z.0700 
+0.8471 
+Z.0652 

+  Z.OOOI 

-Z.0492 

0.5870 

0.5871 
0.5873 

0.5873 

0.5840 

+0.0044 
0.0055 
0.01  z6 
0.0129 
0.0x59 

+66 
+66 
+66 
+66 

-45 

+29 

+ZX 

+.28 

+23 
-90 

^  Opbiucbi 
52  Opbiucbi 

B.  A.  C.  6066 
4  Sagittarii 
Piazzi 17^,  330 

5.a 
6.5 
7.3 
5.4 
5.3 

+3.07 
3.04 
3.18 

319 
3.19 

-  X.5 

-  0.8 

+  0.4 
0.7 

Z.Z 

-23  53.1 

2Z    58.6 

23  55.5 
23  48.4 
23  8.4 

6 

J9  457 

2Z    22.3 

6  97 

7  14  7 

8  48.5 

-  6  37.6 
-5     46 
+  3  22.5 

+  4  25.1 
+  5  55  2 

-(0.8261 

-Z.ZI54 
+Z.I853 

+Z.II2X 

■10.5003 

0.5880 

-1.5876 
0.5874 
0.5873 
0.5872 

•fo.0180 
0.0220 
0.0438 
0.0464 
0.0503 

+66 

-49 

-166 

+66 

+49 

+Z0 

-90 

+4Z 

+33 

-zo| 

Piazzi  I7^  334 

Z4  Sagittarii 
B.  A.  C.  6336 
B.  A.  C.  6347 

28  Sagittarii 

5.3 
6.0 

6.2 

6.0 

5.6 

+3.Z8 

3.19 

3.28 

329 

3.35 

+  1.3 

2.3 

43 

43 
4.7 

-22   50.3 

21  44-4 

2Z    28.8 
2Z      8.Z 

22  29.8 

T 

8  56.2 
Z3    8.7 

22  45.6 

23  10.5 
2  11.3 

+  6    2.7 

+X0    5.5 

-  4  39  6 

-  4  158 

-  z  2X.9 

+0.1966 '0.5872 
-0.7009  0.5867 
-0.2702   0.5849 

-0.5909  0.5848 

+Z.0731  0.5840 

+0.0506 
0.0608 
0.0837 
0.0847 
0.0917 

+30 

-z8 

+  7 

-  9 
+68 

-28 

-56 
-82 
+28 

B.  A.  C.  6386 

73 

+330 

+  5.4 

-20  23.0 

2  5Z.2 

-  0  43  5 

-Z.034I '  0.5838 

+0.0932 

-37 

-; 

\ 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS- 

NOVEMBER. 

Trs  Stab's 

At  CONJUMCTlOlf  IN  R.  A. 

Limiting 
ParaUels. 

Red'ns  from 

Name. 

Mag. 

x89g.a 

Apparent 
Declinatioa 

Washington 
Mean  TimSL 

Honr  Angle 
H 

Y 

«* 

y 

N. 

& 

Am 

A» 

s 

m 

• 

d    h     m 

h     m 

• 

• 

29  Sagittarii 

55 

+3.31 

+    5.5 

-20  26.3 

I'    3  35.3 

-  0     z.z 

-0.9080 

0.5836 

40.0949 

-27 

-^ 

30  Sagittarii 

6.6 

336 

51 

22  z6.6 

4     2.3 

4-  0  24.9 

4Z.020I 

0.5835 

0.0959 

+68 

+23 

31  Sagittarii 

7.0 

336 

5-2 

22      2.3 

4  34-2 

+  0  55.6 

40.8272 

0.5834 

0.0971 

+68 

+  9 

33  Sagittarii 

6.0 

335 

56 

2Z   28.9 

5  20.8 

+  X  404 

+0-3324 

0.5832 

0.0989 

+42 

-20 1 

^>  Sagittarii 

57 

3.35 

6.Z 

20  47.2 

6  43  7 

4-  3     0.2 

-0.24x0 

0.5828 

0.Z020 

+XZ 

"^^i 

^  Sagittarii 

35 

+3.37 

+  5-9 

-21  M.3 

6  52.8 

+  3    8.9 

+0.2365 

0.5825 

40.Z023 

+37 

-26 

0  Sagittarii 

3.8 

34X 

6.3 

21  53  3 

9  43  6 

+  5  53.3 

4Z.2023 

0.58x9 

0.Z086 

+68 

+4X 

TT  Sagittarii 

3.1 

3-42 

6.9 

2Z    ZI.O 

XX  503 

+  7  55  X 

+0.7138 

0.58IZ 

0.Z133 

+69 

4  2 

d  Sagittarii 

5.0 

340 

8.2 

19  7.8 

X5    7.8 

+XX    5.3 

-Z.OOO9 

0.5800 

0.Z203 

-31 

-90 

B.  A.  C.  6658 

7-3 

344 

9-3 

18  33.6 

Z9  28.9 

-  8  43.5 

-Z.O39O 

0.5785 

0.Z294 

-33 

-90 

B.  A.  C.  6707 

6.4 

+351 

+  9.9 

-19    4-4 

aa  57.6 

-  5  22.4 

-0.0528 

0.577Z 

40.Z365 

+24 

-42 

B.  A.  C.  6710 

5.8 

350 

Z0.2 

x8  27.2 

23  X3.8 

-  5    6.9 

-0.6486 

0.577X 

0.x  370 

+  7 

-87 

57  Sagittarii 

6.1 

357 

ZZ.I 

19  179 

8    5  35  0 

+  z    0.3 

+X.Z236 

0.5746 

0.1493 

+71 

+3X 

B.  A.  C.  6992 

6.7 

3.61 

147 

Z5    6.0 

Z7  48.8 

-ZZ  Z2.7 

-1. 1926 

0.5696 

0.1709 

-42 

-90 

P  Capricorni 

3.2 

3.6X 

147 

15    5.8 

X7  54.8 

-zx    6.9 

-Z.I786 

0.5695 

0.17x1 

-4X 

-90 

B.  A.  C.  7087 

6.3 

+3.65 

+z6.o 

-14     3.8 

23  36.6 

-  5  37.4 

-Z.227O 

0.5672 

+0.Z80Z 

-44 

-90 

T|  Capricorni 

7.0 

3.67 

157 

Z5  29.6 

0    0  57.8 

-  4  19X 

+0.47 1 Z 

0.5666 

O.Z822 

+60 

-X3. 

Tg  Capricorni 

5.6 

3.67 

z6.o 

15  18.3 

z  48.1 

-  3  30.6 

+0.4328 

0.5663 

0.1834 

+58 

-X5 

8  Aquarii 

6.8 

3.72 

18.0 

Z3  26,4 

zo  50.9 

+  5  12.9 

+0.2562 

0.5628 

O.Z960 

+48 

-25 

9  Aquarii 

6.8 

374 

Z7.9 

X3  55.2 

ZZ   22.8 

+  5  437 

+0,8483 

0.5623 

0.1967 

+76 

+  »; 

V  Aquarii 

47 

+374 

419.2 

-iz  46.5 

X5    78 

4  9  20.8 

-0.5812 

0.56x2 

+0.20Z4 

+  4 

-78 

19  Aquarii 

5-8 

377 

20.5 

zo  10.4 

22      5.4 

-  7  56.2 

-0.7753 

0.5588 

0.2092 

-  6 

-90 

B.  A.  C.  7562 

55 

3.86 

22.2 

9  29  7 

10    6  55  4 

+  0  35.6 

+0.4263 

0.556a 

0.2  Z79 

+62 

-16  i 

r>  Capricorni 

5-5 

3.85 

22.2 

9  32.4 

6  57.6 

4.  0  37.7 

+0.4803 

0.556a 

0.2x79 

+66 

-X3 

^  Capricorni 

6.4 

3.86 

22.2 

9  44.2 

7  3x7 

4  Z   ZO.6 

+0.8036 

0.5560 

0.2x84 

+80 

+  5 

30  Aquarii 

58 

+390 

+239 

-  7    0.2 

Z5  Z4.2 

+  8  37-3 

-0.2550 

0.5542 

+0.2244 

+24 

-54 

B.  A.  C.  7704 

73 

39a 

244 

6  18.9 

Z7  14.8 

+XO  43.8 

-0.4989 

0.5540 

0.2258 

+XZ 

-70 

B.  A.  C.  7744 

6.7 

3.92 

24.9 

5  12,7 

X9  32  9 

-ZI    Z2.8 

-Z.0938 

0.5533 

0.2272 

-25 

-90, 

B.  A.  C.  7752 

6.7 

3.93 

25.0 

4  567 

20    3.8 

-zo  42.9 

-1.2465 

0.5532 

0.2275 

-39  -90' 

44  Aquarii 

6-4 

3-95 

24.9 

5  53.1 

2Z  32.0 

-  9    77 

+0.0389 

0.5529 

0.2284 

+40  -37 

51  Aquarii 

5.8 

+3.98 

+25.Z 

-  5  20.5 

11    0  437 

-  6  X2.6 

+0.2219 

0.5525 

+0.230Z 

+5X 

-27 

K  Aquarii 

5-2 

403 

26.x 

4  44.5 

6  58.2 

-  0  10.7 

+X.0605 

0.5516 

0.2327 

485*+2z!| 

Lalande  44337 

6.3 

4.04 

26.5 

4    43 

8  21.6 

+  I     9.9 

+0.7063 

0.5516 

0.233a 

+85 

-  z 

3  Piscium 

6.4 

4.11 

28.2 

-  0  20.9 

Z7  28.0 

+  9  57.0 

-0.9216 

0.55XX 

0.2353 

-X2 

-90 

K  Piscium 

47 

4.24 

,  28.8 

+  0  42.6 

1«    5  31.5 

-  a  23.0 

+0.8485 

055x5 

0.2353 

490 

+  7 

9  Piscium 

6.6 

+4.24 

-1^28.8 

♦  0  34.5 

5  40.2 

-  a  Z4.6 

+X.OI9I 

0.55x5 

+0.2350 

490 

+X9 

16  Piscium 

5.8 

4.28 

29.4 

I  33  0 

9  51  8 

4  z  48.6 

+X.OI89 

0.55x8 

0.2344 

490 '+X9 

Z9  Piscium 

4.9 

4.33 

29.7 

2  56.1 

Z4  26.0 

+  6  13.6 

+0.6875 

0.5525 

0.2333 

488-2 

36  Piscium 

6.3 

4.50 

30.6 

7  413 

18    4    8.8 

-  4  31.5 

-0.9652 

0.5549 

0.2265 

-X5 

-82 

d  Piscium 

5.3 

452 

30.6 

7  38.3 

5  58.0 

-  2  46,0 

-0.5034 

0.5556 

0.2253 

4Z2 

-68 

45  Piscium 

6.9 

+4.55 

+30.3 

4.7    8.5 

8  16.0 

-  0  32.7 

+0.5159 

05559 

+0.2237 

+72 

-zo 

75  Piscium 

6.0 

479 

301 

za  25.4 

14    2  30.0 

-  6  56.5 

-0.9079 

0.5617 

0.2066 

-X2 

-78 

ff  Piscium 

37 

4-94 

29.2 

14  50  0 

Z3  26.1 

+  3  36.5 

-1x779 

05655 

O.X929 

-34 

-75 

loi  Piscium 

6.3 

497 

28.4 

Z4    92 

X5  18.7 

+  5  25.1 

-0.1224 

0.566Z 

O.Z904 

+32 

-40 

104  Piscium 

7.5 

4-99 

28.Z 

Z3  46.8 

16  49.6 

4  6  52.9 

+0.5435 

0.5667 

0.1886 

+65 

-  4 

27  Arietia 

63 

+5.26 

-1^24.8 

+Z7  Z5.8 

1*  X4  57.9 

+  4  13.4 

+0.7616 

05741 

+0.X5I3 

490 

+X2 

B.  A.  C.  78a 

7.0 

5.31 

24.8 

x8  26.5 

16    5  5 

+  5  18.4 

-0.2777 

0.5745 

o.X49a 

+24 

-44 

fi  Arietis 

6.0 

539 

239 

19  35-3 

19  47.0 

+  8  51.8 

-0.9180 

05755 

0.X42Z 

-X4 

-70 

47  Arietis 

6.0 

5-47 

22.4 

20  16.2 

16    2  22.7 

-  8  470 

-0.7284 

0.5773 

0.1289 

-  3 

-70 

d  Arietia 

40 

5.50 

21.0 

Z9    2Z.O 

8    37 

-  3  18.7 

+0.9190 

0.5785 

0.Z170 

490 

+26 

C  Arietis 

4.8 

+5-51 

+20.7 

420  40.6 

9  25.2 

-  2    0.2 

-0.2931 

0.5788 

+0.XZ40 

+22 

-4X 

r,  Arietis 

50 

5.54 

20.0 

20  47-3 

Z2      3.2 

4  0  32.0 

-O.I  170 

0.5792 

0.1083 

+32 

-31 

Ta  Arietis 

53 

5.54 

20.0 

20  23.2 

12   41.9 

+  I     9  3 

+0.3676 

05793 

0.1069 

+62 

-  5 

65  Arietis 

6.0 

555 

Z9.7 

20  27.0 

13  23  8 

+  z  49.6 

+0.3766 

0.5795 

0.X054 

+63 

-  5 

B.  A.  C.  X055 

6.8 

3.58 

197 

21  41.4 

13   26.2 

+  X  51.9 

-0.9021 

0.5795 

0.1053 

-^^4 

-68 

B.  A.  C.  ZZ43 

6.0 

+5-59 

+Z7.3 

420   36.9 

2X   43.3 

+  9  50.5 

+Z.0088 

0.5804 

40.0867 

490 

+35 

452 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

i899.a 

Apparent 
DftcUnation. 

WaahinKton 
Mean  Time. 

Hour  Angle 
H 

Y 

«* 

y 

N. 

S. 

• 

Aa 

6.6 

8 

m 

•       9 

d    h     m 

h     m 

0 

B.  A.  C.I  189 

6.0 

+5.65 

+16.5 

•f2X   56.6 

!•  23  57.8 

+XI  59.9 

>0.l822  i  0.5805 

+o,o8x6 

4-28 

-32 

32  Tauri 

6.0 

567 

15.6 

22    XI.5 

IT    2  50.5 

-  9  13.8 

-0.2 16 1    0.5807 

0.0749 

+27 

-33 

33  Tauri 

6.3 

5.70 

157 

22   53.2 

2  54-9 

-  9     96 

-09343   0.5807 

0.0748 

-17 

-^ 

B.  A.  C.  1238 

6.3 

570 

15.2 

22  55  3 

4  31.4 

-  7  36.7 

-0.8539  1  0.5807 

0.0710 

-II 

-67, 

A'  Tauri 

4.6 

5.67 

147 

2X   48.6 

6    5,6 

-  6     6.0 

+0.4131  1  0.5807 

0.0674 

+66 

'     1 

+   X 

A«  Tauri 

6.3 

+5.67 

+14.6 

+2X   44.5 

6  21.5 

-  5  50.8 

+0.5031  1  0.5807 

+0.0667 

+73 

+  6 

56  Tauri 

6.0 

5.66 

12.9 

21    32.0 

X2    17.4 

-  0    8.1 

(  +1.0767  1 0.5804 

0.0528 

490 

+44 

X^  Tauri 

47 

5.69 

12.2 

22      4.0 

14   40.2 

+  2     9-4 

+0.6386   0.5802 

0.0471 

+88 

+16 

^  Tauri 

6.3 

569 

I2.I 

21    58.3 

X4  41.5 

•f  2  10.6 

■»  07379   0.5802 

0.0471 

490 

+21 

v^  Tauri 

47 

570 

12.0 

22  35  3 

15     3.1 

+  2  31.4 

+0.XI02  ;  0.5801 

1 

ao462 

+46 

-13 

t/"  Tauri 

6.0 

4572 

4II.9 

422   46.3 

15  27.7 

^  2  55.1 

-0.0638  , 0.5801 

+0.0452 

+35 

-22 

r  Tauri 

45 

572 

99 

22   45.9 

21  41.2 

+  8  54.7 

+0.1784 

0.5792 

0.0305 

+50 

-  8 

95  Tauri 

6.3 

576 

9.5 

23  54  0 

22    4.6 

+  9  17.2 

-1.0016 

0.5792 

0.0295 

-23 

-66 

B.  A.  C.  X463 

6.3 

5-74 

9  3 

23   26.7 

23     71 

+10  17.4 

-0.4949 , 0.5789 

0.027X 

+XX 

-47 

99  Tauri 

6.0 

576 

77 

23  47.6 

18    4  104 

-8  50.4 

-07554 

0.5778 

0.015X 

-  5 

-66 

103  Tauri 

6.0 

+576 

+  6.3 

•t-24      8.0 

8  29.5 

-  4  41  0 

-X.0738 

0.5766 

+aoo48 

-29 

-66 

n  Tauri 

57 

5.65 

5.0 

21    59.6 

13  14.4 

-  0    6.5 

+X.1857 

0.5752 

-0.0062 

+90 

+58 

I2X  Tauri 

6.0 

573 

2.6 

23   58.4 

20    4.3 

4-  6  28.4 

-1.0096 

0.5725 

0.0220 

-23 

-66 

B.  A.  C.  x8oi 

6.0 

■»-5  68 

+  1.5 

23      9.4 

23  27.3 

+  9  44.1 

-0.231 1 

0.5711 

0.0296 

+26 

-30 

Nbptunb 

22      6.0 

10     2  28.9 

-XX   21.0 

+0.7942 

0.5708 

0.0362 

+90 

+26 

140  Tauri 

7.0 

+5.63 

-  0.8 

+22   53.6 

6  51.3 

-  7    7.9 

-0.2288 

0.5676 

-0.046X 

+26 

-32 

141  Tauri 

67 

5.61 

0.9 

22   23.9 

7  23.8 

-  6  36.6 

+0.2731 

05673 

0,0472 

+56 

-  5 

X  Geminorum 

50 

564 

1-4 

23    16. 1 

8  26.1 

-  5  36.5 

-0.7076 

0.5668 

0.0495 

-  2 

-66 

2  Geminorum 

7-2 

5.65 

X.6 

23   38.8 

9    9.8 

-  4  54-4 

-X.I494 

0.5665 

0.0510 

-37 

-66 

3  Geminorum 

6.3 

3.62 

8.0 

23     77 

xo  53.0 

-  3  14.8 

-0.6870 

05655 

ao526 

-    X 

-64 

4  Geminorum 

74 

+5.61 

-  2.2 

+23      0.8 

XX  X37 

-  a  54-9 

-0.5798 

0.5653 

-0.0555 

+  6 

-56 

6  Geminorum 

6.7 

56X 

2.3 

22  55-9 

X2      1.2 

-  2    9.0 

-0.5388 

0.5649 

ao572 

+  8 

-53 

ri  Geminorum 

35 

5-57 

2.6 

22    32.1 

X3    9.2 

-  X     3  4 

-0.1816   0.5643 

0.0596 

+28 

-30 

X2  Geminorum 

75 

5.61 

34 

23    18.9 

X5    6.8 

♦  0  sax 

-1.1382 

05633 

0.0636 

-35 

-67 

fi  Geminorum 

32 

556 

3.8 

22  339 

x6  42.3 

•i-  2  22.1 

-04379 

0.5624 

0.0669 

+15 

-47 

X4  Geminorum 

7.2 

+5-52 

-  3  9 

•f2X   42.0 

X7  56.6 

+  3  33.9 

+0.4033 

0.5617 

-0.0695 

465 

0 

d  Geminorum 

6.0 

542 

73 

21    52,7 

ao  5  31.2 

-  9  15.4 

-0.7250 

0.5548 

0.0922 

-  2 

-68 

C  Geminorum 

4.0 

532 

8.6 

20  43.0 

XI  16.8 

-  3  414 

-0.0323 

0.55x2 

0.X029 

+37 

-26 

56  Geminorum 

57 

523 

10.8 

20   37.9 

19  33  5 

4  4  18.8 

-0.8538 

0.5458 

0.1172 

-xo 

-69 

61  Geminorum 

6.0 

5.20 

IX.3 

20   27.4 

2X   54.2 

+  6  34-8 

-0.9437 

0.5443 

O.X2XI 

-X7 

-70 

/  Gemiaomm 

6.0 

+5.04 

-1 2.x 

+17   54.1 

ai    3  537 

-XX  37.4 

+X.0820 

05405 

-0.1306 

+90 

+36 

g  Geminorum 

5  3 

5-03 

X3.I 

18   45.2 

7    41 

-  8  33.x 

-0.2681 

0.5385 

01354 

+24 

-43 

B.  A.  C.  2638 

7.2 

495 

145 

18    31. 1 

14    77 

-  X  43.0 

-1.0062 

05340 

0.1456 

-20 

-7^ 

3  Cancri 

6.0 

492 

143 

17  34  9 

14  11.7 

-  X  39.x 

+0.0089 

0.5340 

0.1457 

+39 

-•9 

3  Cancri 

6.3 

4.89 

X4.X 

x6  43.8 

M  337 

-  X  X7.8 

+0.8867 

05337 

O.X462 

+90 

+20 

C^  Cancri 

48 

+4.87 

-157 

+17  56.8 

X9  48.1 

♦  3  46.9 

-X.2310 

05305 

-0x532 

-42 

-72 

S9  Cancri 

6.0 

4.67 

16.2 

14  32.4 

%%    4    3.6 

+XX  47,2 

+1.1978 

0.5257 

0.1634 

490 

+42 

Os  Cancri 

4.0 

443 

18.I 

12    14.6 

19  21.9 

+  2  38.0 

+I.X003 

0.5176 

O.X796 

490 

432 

cj  Leonis 

5  9 

4.20 

19.4 

9  29.5 

S8  zx     9.8 

-  6    x,6 

+X.1939 

0.5109 

0.1930 

490 

+36 

h  Leonis 

S7 

4.20 

X9.9 

10    93 

X3    1.5 

-  4  13.X 

+ao992 

0.5102 

0.1943 

+45 

-31 

0  Leonis 

3.8 

+4.13 

-2a5 

•i-xo  20.8 

ly  57 1 

+  0  34  0 

-10775 

0.5085 

-0.1977 

-23 

-80 

zx  Sextantis 

6.0 

4.01 

21.0 

8  47  4 

24    3     76 

•f  9  290 

-X.1962 

0.5059 

O.8O3X 

-33 

-81 

IT  Leonis 

5.0 

399 

21.0 

8  31.4 

4  159 

+10  35.4 

-11325 

0.5057 

0.2037 

-28 

-81' 

14  Sextantis 

6.6 

3.9a 

20.5 

6    5.9 

7  52.0 

-  9  54.5 

+0.8134 

0.5049 

0.2056 

490 

4-  7 

x6  Sextantis 

6.9 

392 

2a8 

6  39.6 

9   X2.0 

*  8  36.8 

-0.0827 

0.5046 

0.206a 

+34 

-42 

X9  Sextantis 

6.2 

+3.87 

-20.3 

+  5     6.5 

XX    9,5 

-  6  42.5 

+X.2303 

0.5043 

-0.207  X 

+90 

+38 

34  Sextantis 

67 

3.69 

2X.2 

4     6.3 

28    3  3a6 

+  9  11.5 

-X.0056 
-0.X866 

0.5026 

0.2126 

-24 

-85 

36  Sextantis 

6.6 

367 

2X.O 

3    0.8 

4  54  4 

•i-xo  32.9 

0.5025 

0.2130 

429 

-49 

!  53  Leonis 

6.2 

3.60 

20.7 

I  16.2 

10  42.2 

-  7  48  8 

+0.4994 

0.5027 

0.2x41 

+70 

-X2. 

;  57  Leonis 

6,9 

359 

20.6 

0  57.9 

XO  58.2 

-  7  33  3 

+0.7808 

0.5027 

a8i4i 

+90 

+  3, 

^Leonis 

S4 

+9.56 

-2a7 

•*-  0  32.2 

15     3.3 

-  S  34  9 

+0.3779 

0.5CI29 

-P.ti47 

46X 

-19' 

OCCULT  ATIONS,  1899. 


453 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Max. 

6.9 
5-7 
53 
6.1 

57 

Red'ns  from 
T899A 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

^ 

y 

N. 

• 

+89 
+  I 
+72 
+84 

+63 

S. 

+31 
-83 

-II 

-  2 

-15 

8 
+352 
350 
341 
331 
314 

A8 

p^  Leonis 
/*  Leonis 
e  Leonis 

B.  AC.  4006 
q  Virginis 

m 

-20.3 
20.9 
20.2 

18.2 

0            r 

-  0  47-5 
^  0  28.4 

-  2   27.1 
4   46.6 

8  54.0 

d     h     m 
35  18     8.7 
20  37.1 
S6    5  39  8 

16  53.2 

aT  15  30.4 

h     m 

-  0  34.7 
+  I  49.6 

+10  37.1 

-  2  28.3 

-  4  30.1 

+1.1798 
-0.7479 
+0.5300 
+0.6791 
+0.4398 

0.5032 
0.5035 
0.5032 
0.5079 
0.5172 

•-0.2149 
0.2151 
0.2149 
0.2132 
0.2047 

t  Virginis 

75  Virginis 

83  Virginis 

85  Virginis 

B.  A.  C.  4700 

5-7 
6.0 

6.0 

6.5 
5.6 

+3.00 
301 
300 

2.99 
2.95 

-16.3 

154 
14.8 

14.8 
13.8 

-12  II. 2 

14  50.9 

15  40.5 
15  159 
15  49  7 

28  18  13.3 

21  II. 7 

39    2  47.7 

3  193 
15  12.4 

-  2  35  6 
+  0  17.2 

+  5  42.7 
+  6  13.2 

.  -  6  16.9 

-X.2221 
+1.0938 
+0.9798 
-»o.4470 
-0.9371 

0.5332 
0.5353 
05392 

05397 
0.5484 

-0.1844 
0.1814 
0.1752 
0. 1746 

0.1595 

-42 

+75 
+74 
+58 
-22 

-90 

+26 
+18 

-14 
-90 

B.  A.  C.  4722 
£»  Librae 
/2  Librae 

5.8 
50 
6.5 

•i>2.96 

293 
+2.92 

-13.2 
10.2 

-lO.X 

-17  44.0 

19  24.7 

-19  16.2 

NEW 

X7  17.8 

18  35.4 

19  4.0 

MOON. 

-  4  15  7 

-  3  50.6 

-  3  23.x 

+0.7585 
-0.9150 
-1.1184 

0.5501 
0.5691 
0.5694 

-0.1566 

0.1141 

-0.1131 

+72 
-22 

-42 

+  4 
-90 

-90 

DECEMBER. 

14  Sagittarii 
B.  A.  C.  6336 

6.0 
6.2 

+3.1 1 
315 

•1-   2.8 

4.6 

-21  44.4 
21  28.8 

d  20  19.7 

4    5  42.2 

-  4  56.0 
+  4     4-4 

-0.6437 
-0.2067 

0.5986 
0.5936 

+0.0629 
0.0857 

-14 
+11 

-88 
-51 

B.  A.  C.  6347 

28  Sagittarii 

B.  A.  C.  6386 

29  Sagittarii 

30  Sagittarii 

6.0 

5-6 

7-3 

55 
6.6 

+3.14 
3.20 

315 

315 
3.20 

+  4.7 
50 

5.6 

5.7 
5.5 

-21     8.0 
22  29  8 
20  23.0 
20  26.3 
22  16.6 

6     6.2 

9     2.5 

9  41.5 
10  24.4 

10  50.6 

+  4  27.5 
+  7  16.9 

+  7  54-4 
+  8  35  6 
•(•  9     0.8 

-0.5236 
+1.1238 
-0.9588 
-0.8338 
+1.0726 

05935 
0.5926 

05924 
05923 
0.5922 

+0.0867 
0.0937 
0.0949 
0.0969 
0.0980 

-  6  j  -75 
+68  ,  +33 , 

-31,-90, 
-23 • -90 
+68  1  -1-28 

31  Sagittarii 

33  Sagittarii 

^>  Sagittarii 

f*  Sagittarii 

0  Sagittarii 

7.0 
6.0 

57 
35 

3-8 

+320 

319 
3.18 
3.20 

323 

+  5-6 

5.9 
6.2 
6.2 
6.6 

-22     2.3 
21  28.9 

20  47.2 

21  14.3 
21  53.3 

IX  21.8 

X2'    7.2 
13   28.0 
13    36.8 
16   23.4 

+  9  30.8 
-i-io  14.4 
+XI  32.1 
+XI  40.5 

-  9  39  3 

+0.8825 
+0.3937 
-0.1722 
+0.2998 
+1.2568 

0.5920 
0.5918 
0.5913 
0.5912 
0.5903 

+0.0992 
0.1010 
0.104 1 
0.1045 
0.1108 

+68 

+46 

+15 
+41 

+68 

+13 
-17 
-49 
-22 

+50 

fr  Sagittarii 
d  Sagittarii 
B.  AC.  6658 
B.  A.  C.  6707 
B.  A.  C.  6710 

3.1 

50 

73 
6.4 

5.8 

+3.22 

319 
320 

324 
323 

+  7.1 
8.Z 

9.1 
9.6 

9.7 

-21  10.9 
19    78 

18  33  6 

19  44 
18  27.2 

18   27.0 
21    39.7 

«     I  54-5 
S  18.2 

5  341 

-  7  40.6 

-  4  35  2 

-  0  30.3 
+  2  45-7 
+  3     0.9 

+0.7754 
-0.9186 
-0.9540 
+0.0235 
-0.5658 

0.5896 
0.5883 
0.5866 
0.5851 
0.5849 

+0.1155 
0.1227 
0.1318 
0.1388 

O.I  394 

+69 

-26 
-27 
+29 

-  3 

+  5 

-90 

-90 

-38, 
-78: 

57  Sagittarii 
B.  A  C.  6992 

fi  Capricorni 
B.  A.  C.  7087 

Ti  Capricorni 

6.1 

6.7 
3.2 

6.3 
7.0 

+3.28 
330 
3.30 
332 
336 

+10.7 
138 
13.6 
15.0 
14.8 

-19  17.9 
15     6.Q 
15     5.8 

14  3-8 

15  29.6 

XI  46.7 

23  45-3 

23  512 

6    5  26.8 

6  46.5 

+  8  59.4 

-  3  28.8 

-  3  23  I 
+  2     0.2 
+  3  17.0 

+1.1921 
-X.0976 
-1.0835 
-I. I 302 

+05547 

0.5820 
0.5760 
0.5759 
05731 
0.5723 

+0.1517 
0.1732 
0.1733 
0.1823 
0.1843 

+71 

-33 
-32 

-35 
+66 

+38 
-90 
-90 
-90 

-  9 

r%  Capricorni 

8  Aquarii 

9  Aquarii 
V  Aquarii 

19  Aquarii 

5.6 
6.8 
6.8 

47 
58 

+3.36 

3.40 
341 
3.41 
3.44 

+15.0 
16.9 
16.8 
18.0 
19.2 

-15  18.3 
13  26.4 
13  55  2 
II  46.5 
zo  10.4 

7  36.0 

x6  30.3 

17     1.8 

20  44.0 

7    3  36.7 

+  4     4.7 
-II  20.3 

-10  49.9 

-  7  15  6 

-  0  37.5 

+0.5176 

+0.3451 
+0.9335 
-0.4861 

-0.6799 

0.5719 
0.5674 
0.5671 

05653 
0.5621 

+0.1855 
0.1979 

0.1985 
0.2030 
0.2106 

+63 

+54 
+76 

+  9 
-  I 

-XX 

-20 

+14 

-70 
-88 

B.  A.  C.  7562 
c^  Capricorni 
<^  Capricorni 
30  Aquarii 
B.  A.  C.  7704 

5-5 
55 
6.4 
5-8 
7-3 

+352 

3-51 
352 
356 
3.58 

+20.7 
20.7 
20.7 
22.3 

22.8, 

-  9  29.7 

9  32.5 
9  44.2 

7    03 
6  190 

12    22.5 
12    24.7 
12    58.6 
20   39.0 
22    39.3 

+  7  50.0 
+  7   52.1 
•1-  8  248 

-  8  10.6 

-  6  14.4 

+0.5187 
+0.5726 
+0.8941 
-0.1610 
-0.4048 

0.5583 

05583 
0.5581 

05551 
05544 

+0.2187 
0.2187 
0.2192 
0.2247 
0.2260 

+69 

+72 
+80 
429 
+16 

-II 
-8 
+11 
-48 
-63 

B.  A.  C.  7744 
B.  A.  C.  7752 

44  Aquarii 

51  Aquarii 
K  Aquarii 

6.7 
6.7 

5-8 
5.2 

+3.58 

3.59 
3.62 

3.65 
3.70 

+23.1 1 

23.5 

23  5  < 
23.8 

24.4 

-  5  12.7 

4  56.7 

5  531 
5  20,5 

-  4  44  5 

8    0  57.2 
X  28.0 

2   56.1 

6    7.9 

12    23.3 

-  4     X.2 

-  3  31  5 

-  2    6.3 
+  0  58.9 

+  7    1.7 

-0.9995 
-1.1525 

+0.1318 

+0.3149 

+1.1541 

0.5537 
05535 
0.5531 
05521 
0.5506 

+0.2273 
0.2276 
0.2283 
0.2298 
0.2320 

-18 
-30 
+45 
+57 
+85 

-90 

-32 
-22 
+29 

Lalande  44337 

6.3 

+3.71 

+249 . 

4    4-3 

13   470 

+  8  22.6 

+0.7992 

0.5502 

+0.2324 

+86 

+  4 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 

The  Star's 

At  Conjunction  in  R.  A. 

Limitiiic 
Parallels. 

Red'ns  from 

1 

NamaL 

Mag. 

1899.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hoar  Angle 
H 

K 

x' 

y 

N. 

s.  1 

Aa 

A6 

a 

■ 

» 

• 

d     h     m 

h     m 

« 

0 

3  Piscium 

6.4 

+379 

+26.7 

-  0  20.9 

8  22  56.5 

~  6  46.2 

-0.8356 , 0.5486 

+0.2339 

-  7 

-90 

K  Piscium 

47 

3-95 

273 

+  0  42.6 

9  II     7.4 

+  5     03 

+0.9381 

0.5478 

0.2332 

+90 

+  13 

9  Piscium 

6.6 

3  95 

27.3 

0  34  5 

II   16.2 

-t-  5     8.8 

+1.1096 

0.5478 

0.2331 

490 

+25 

x6  Piscium 

5.8 

399 

279 

I  33  0 

15    31  2 

+  9  15  4 

+1.1089 

0.5475 

0.2321 

+90 

+25 

19  Piscium 

4-9 

4.05 

28.3 

2  56.1 

20      9.4 

-xo  X5.6 

+0.7740 

0.5476 

0.2306 

+90 

+  3 

36  Piscium 

6.3 

+4.24 

+29.6 

+  7  41-3 

10  xo    6.7 

+  3  13.8 

-0.8982 

0.5490 

+0.2234 

-XI 

-82 

d  Piscium 

5.3 

4.27 

29.5 

7  38.2 

XX  58.x 

+  5     15 

-0.4336 

0.5493 

0.2222 

+16 

-63 

45  Piscium 

6.9 

431 

29.1 

7    8.5 

14  18.8 

+  7  17.5 

+0.5928 

0.5497 

0.2205 

+78 

-  6 

75  Piscium 

6.0 

4.62 

29.6 

12  25.4 

11    8  57.3 

•f  X  18.4 

-0-8559  0.5541 

0.2033 

-  9 

-78 

ij  Piscium 

37 

4.8X 

28.9 

14  50.0 

20    94 

-II  52.6 

-1.1338 

0.5576 

0.1896 

-32 

-75 

loi  Piscium 

6.3 

+4.85 

+28.4 

+14    9.2 

22    4.9 

-10    x.x 

-0.0708 

0.5582 

+0.X871 

+36 

-36 

X04  Piscium 

75 

4.88 

28.1 

13  46.8 

23  38.0 

-  8  31.1 

+0.6014 

0.5587 

0.1849 

+80 

-   X 

27  Arietis 

6.3 

5.26 

24.9 

17  158 

12  22    19.3 

-10  37.6 

+0.8072 

0.5665 

0.1487 

+90 

+»5 

B.  A.  C.  78a 

7.0 

5-31 

25.0 

18  .26.5 

23  28.6 

-  9  30.8 

-0.2438 

0.5669 

0.1466 

+25 

-42' 

fi  Arietis 

6.0 

542 

243 

19  35  3 

18    3  X5.4 

-  5  52.x 

-0.8934 

0.5682 

0.1396 

-13 

-70  j 

47  Arietis 

6.0 

+554 

+22.9 

+20  16.2 

ID      0.2 

-»-  0  38.2 

-0.7060 

0.5702 

+0.X267 

-   X 

-^ 

6  Arietis 

40 

5-57 

21.3 

19  21.0 

15   48.8 

+  6  14.2 

+0.9547 

0.5718 

0.1 150 

+90 

+28, 

C  Arietis 

4.8 

5.62 

2X.I 

20  40.6 

X7  12.0 

+  7  34  4 

-0.2705 

0.5721 

0.1122 

+24 

-401 

Ti  Arietis 

5.0 

5.66 

20.4 

20  47-3 

19  53-4 

•fXO    lO.O 

-0.0939 

0.5728 

0.1065 

+33 

-30  i 

r,  Arietis 

5-3 

5.65 

20.2 

20  23.2 

20  32.9 

•i-xo  48.1 

+0.3949 

0.5730 

0.X052 

+64 

-  4 

65  Arietis 

6.0 

+5.67 

+20.0 

+20  27.0 

ax  X5.6 

+IX  29.2 

+0.4033 

05731 

+0.1037 

+65 

-  3 

B.  A.  C.  1055 

6.8 

571 

20.3 

21  41.4 

21  x8.i 

+IX  31.6 

-0.8876  0.5731 

0.1036 

-13 

-68 

B.  A.  C.  1143 

6.0 

579 

17.6 

ao  36.9 

14    5  45.0 

-  4  20.1 

+1.0362 

0.5748 

00853 

+90 

+37 

B.  A.  C.  XX89 

6.0 

5.86 

17.I 

21  56.6 

8     X.9 

-  2     8.2 

-0.1668 

0.5752 

0.0803 

+29 

-31 

32  Tauri 

6.0 

590 

16.3 

aa  1 1.5 

xo  57.7 

•f  0  4X.2 

-0.2024 

05755 

00737 

+27 

-33 

33  Tauri 

6.3 

+593 

+X6.3 

+22  53.2 

ZX      2.2 

+  0  45.5 

-0.9268 

0.5755 

+0.0735 

-16 

-67 

B.  A.  C.  X238 

6.3 

594 

X5.8 

22  55  3 

X2   40.4 

+  2   20.2 

-0.8465 

0.5757 

0.0699 

-XI 

-^ 

A»  Tauri 

4.6 

592 

X5.O 

ax  48.6 

X4  16. 1 

+  3  52.3 

+0.430X 

0.5759 

0.0662 

467 

+  2 

A«  Tauri 

6.3 

592 

X5.O 

ax  44.4 

14  32.2 

+  4    7.8 

+0.5206 

0.5759 

0.0657 

+75 

+  8 

56  Tauri 

6.0 

5.95 

X3.2 

ax  3a.o 

20  33.8 

■f  9  56.2 

+X.095X 

0.5762 

0.0519 

+90 

+45 

X*  Tauri 

47 

46.00 

4-12.5 

•faa    4.0 

22   58.7 

-XX  44.2 

40.6523 

0.5762 

+0.0463 

+89 

+x6 

^  Tauri 

6.3 

599 

12.5 

21  58.3 

23      0.0 

-XX  43.0 

+0.7523 

0.5762 

0.0462 

+90 

+22 

v»  Tauri 

47 

6.03 

X2.4 

;«2  35.3 

23  21.9 

-XX  22.0 

+0.X199 

0.5762 

00454 

+46 

-X2 

t^  Tauri 

6.0 

6,03 

12.4 

22  46.3 

23  46.9 

-xo  57.8 

-0.0556 

0.5762 

0.0444 

+36 

-22 

r  Tauri 

4-5 

6.08 

10.2 

aa  46.0 

16    6    5.4 

-  4  53  3 

+0.1847 

0.5759 

0.0298 

+50 

-  7 

95  Tauri 

6.3 

+6.14 

+10.0 

+23  54.0 

6  29.0 

-  4  30.5 

-1.0028 

0.5758 

+0.0289 

-23 

-66 

B.  A.  C.  X463 

6.3 

6.X2 

9.6 

a3  a6.7 

7  32.2 

-  3  29  7 

-0.4928  0.5758 

0.0264 

+IX 

-47 

99  Tauri 

6.0 

6.16 

8.0 

23  47.6 

X2   39.0 

+  I  25.9 

-07571   05752 

0.0145 

-  4 

-66 

103  Tauri 

6.0 

6.20 

6.5 

a4    8.0 

X7    0.5 

+  5  37.8 

-1.0791 

05746 

+0.0045 

-30 

-66 

X08  Tauri 

6.3 

6.12 

5.3 

aa  X0.3 

ao  10.3 

+  8  407 

+1.0078 

0.5738 

-0.0029 

+90 

+47 

M  Tauri 

57 

+6.12 

+  47 

+ax  59.6 

ax  47.9 

-fio  14.8 

+X.X928 

0.5735 

—0.0067 

+90 

+58 

12  X  Tauri 

6.0 

6.23 

2.5 

23  58.4 

16    4  40.6 

-  7    7  4 

-x.oi8i 

0.5716 

0.0224 

-24 

-66 

B.  A.  C.  x8oi 

6.0 

6.ao 

*  x.a 

23    94 

8    47 

-  3  507 

-0.2379 

0.5705 

0.0302 

+25 

-31 

Nbptunb 

aa    4.6 

9  447 

-  2  14.4 

+0.8632 

057x2 

0.0337 

+90 

+30 

X40  Tauri 

7.0 

6. 19 

-  IS 

aa  53.6 

X5  30.4 

+  3  191 

-0.2407 

05677 

0.0464 

+25 

-32 

141  Tauri 

6.7 

+6.17 

-  X.5 

•f-aa  a3.8 

16    3.0 

+  3  50.5 

+0.2653 

0.5675 

-0.0476 

+55 

-  5 

X  Geminorum 

5.0 

6.20 

a.o 

a3  x6.x 

17    54 

+  4  507 

-0.7185 

0.5671 

00498 

-  3 

-66 

a  Geminorum 

7.2 

6.23 

2.x 

23  38.8 

17  49.2 

+  5  32.9 

-1.1618  0.5668 

0.05x4 

-38 

-66 

3  Geminorum 

6.3 

6.19 

27 

23    77 

19  327 

+  7   X2.8 

-0.6987  0.5661 

0.0551 

-   X 

-65 

4  Geminorum 

7-4 

6.20 

2.8 

23    0.8 

19  53  0 

+  7  32.4 

-0.5935 

0.5659 

0.0558 

+  5 

-57 

6  Geminorum 

6.7 

+6.19 

-  3.0 

♦22  55.8 

ao  41. 0 

•f  8  X8.7 

-0.5503 

0.5655 

-00575 

+  8 

-54' 

9  Geminorum 

35 

6.17 

3.4 

aa  32.x 

ax  49.x 

+  9  24  4 

-0.X926 

0.5650 

00599 

+28 

-3X. 

ft  Geminorum 

32 

6.X7 

47 

2a  33  8 

IT    I  22.4 

-XX    9.9 

-0.4498 

0.5633 

00674 

+14 

^7. 

14  Geminorum 

72 

6.13 

51 

ax  42.0 

a  36.6 

-  9  58  2 

-►0.3944 

0.5627 

0.0699 

^ 

0 

</  Geminorum 

6.0 

6.09 

87 

ax  52.7 

14  X0.6 

••-  z  XX.8 

-0.74x3 

05567 

0.0928 

-  4 

-68 

C  Geminorum 

40 

+6.0X 

-104 

•fto  42.9 

19  55  0 

4644.6 

-0.0487 

05532 

-0.Z035 

+36 

-«7 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 


Thb  Star's 


Name. 


56  Geminorum 
61  Geminorum 

/  Geminorum 
g  Geminorum 
B.  A.  C.  2658 

3  Cancri 
5  Cancri 
C'  Cancri 
29  Cancri 
a^  Cancri 

6)  Leonis 
h  Leonis 
o  Leonis 
II  Sextantis 
TT  Leonis 

14  Sextantis 
16  Sextantis 
19  Sextantis 
34  Sextantis 
36  Sextantis 

55  Leonis 

57  Leonis 
/s  Leonis 
P^  Leonis 
/*L«onis 


Mag. 


Red'na  from 
i899.a 


B.  A.  C.  4006 

q  Virgiais 

i  Virginia 

75  Virginia 

83  Virginia 

85  Virginia 
B.  A.  C.  4700 
B.  A.  C.  4722 
%^  Librae 

J*  Librae 
p  Ophiuchi  (SMar) 

Uranus 
15  Ophiuchi 


5.7 
6.0 

6.0 

5-3 
7.2 

6.0 

6.3 
4.8 
6.0 

40 

59 
57 
3.8 
60 

50 

6.6 

6.9 
6.2 
6.7 
6.6 

6.2 

6.9 

5.4 
6.9 

5.7 

5.3 

6.1 

S7 

5.7 
6.0 

6.0 

6.5 
5.6 
5.8 
5.0 

6.5 
50 

7.3 


Aa 


8 

+5-95 
5-94 
5.78 
5.79 
5-73 

+570 
5.67 

5.67 

5.49 
5.28 

+5.07 
5.06 

5.00 

4.89 
4.87 

+479 
479 
474 
4-59 
4-57 

+4-51 

450 
4.46 

4-43 
441 

+4.32 
4.aa 

3-85 
3^ 

+385 
383 
376 
378 
365 

+3.64 
3.59 

+3.55 


AB 


-12.8 

134 
147 
157 
17.5 

-17.4 

174 
18.9 

19.9 

22.5 

-24.3 
24.7 

255 
26.2 

26.3 

-259 
26.2 

259 
26.7 

26.5 

-26.3 
26.2 
26.4 
26.2 
26.7 

-26.0 
25.2 

235 

-18.8 
18.8 

174 
16.6 

12.6 

-12.5 
6.1 

-  4  3 


Apparent 
Dechnation. 


+20  37.8 
20  27.3 

17  540 

18  45.1 

18  31.1 

+17  34-8 
16  43.7 
X7  56.8 
14  32.4 
12  14.5 

+  9  29.4 
10  9.2 
10  20.7 

8  47-3 
8  31  3 


•I-  6 
6 

5 

4 
3 

4-  I 
O 
4-  O 
-  O 
+  O 

-  a 

4 
8 

Z2 
14 


5.8 

39-5 
6.4 
6.2 
0.7 

16. 1 

57-9 
32.1 
47.6 
28.3 

27.2 
46.7 

541 
II-3 
509 


-15  io.6 
15  ^59 
15  49  8 
17  44.1 


19 
-19 

23 
21 

-22 


24.8 

16.2 
13.0 

54  3 
59.8 


At  Comjumction  in  R.  A. 


Limiting 
Parallels. 


Washington 
Mean  Time. 


d 
18 


h 

4 
6 

12 

15 
22 

22 

23 

19  4 

12 

20  3 

19 

21 

21  2 

II 
12 

16 

17 

19 

22  II 

13 

z8 

19 
23 

2 
4 


28 


X3 
24     I 

26    o 

26     3 

6 

12 

12 

2V    o 

2 

28  4 

4 

29  II 

16 

19 


m 

97 
29.7 

27.3 

36.6 

37-5 

41.5 

32 

15.6 

27.6 

397 

22.2 

13.3 
7.6 

16.5 

24.7 

0.4 
20.3 
17.6 
39-8 

39 

53.x 
92 

15-5 
22.0 

515 

58.5 
18.8 

145 
23.8 

25.3 
7.0 

391 
44.0 

51-4 
29.0 

57-9 
10.7 

52.4 
2.9 


Hour  Angle 
U 


+ 
+ 


h 
9 

7 

I 

z 
8 


+  8 
+  8 

-  9 

-  2 
-II 

+  3 
+  5 


m 
17. 1 
1.8 

15.9 
47.3 
347 

38.6 

597 

57.8 

I.I 

16.4 

587 
46.6 


+10  32.3 


-  4 

-  3 


+ 
+ 
+ 


o 

z 

3 

-  4 

-  3 

•(-  2 
+  2 
+  6 

+  9 
+11 

-  3 

+  7 
+  6 

+  8 

+11 


+ 
+ 
+ 


7 
6 

5 
7 
7 

8 


342 
28.0 

17 

193 

134 
51.6 

29.9 

9.8 

25.4 
25.0 

26.4 

51.8 

16.3 

451 
1.9 

22.9 

18.8 

10. 1 
390 

27 
6.0 

51.0 
18.9 


-10  35.3 

-  5    6.8 

-  3     x-4 


-0.8741 
-0.9623 
+1.0618 
-0.2882 
-1.0266 

-0.0124 
+0.8651 
-1.2519 
+1.1744 
+1.0768 

+1.X714 
+0.0775 
-1.0986 
-1.2147 

-11534 

+07945 
-0.1020 

+1.2127 

-1.1139 

-0.2025 

+0.4892 
+0.7682 

+0.3655 
+1.1701 

-0.7631 

+0.5219 
+0.6748 

+0.4394 
-1.2274 

+1.1029 

+0.9919 

+0.4531 
-0.9376 

+0.7670 

-0.9122 

-1. 1 164 

+0.5537 
-1.0258 

+0.0303 


i 


0.5485 
0.5472 

0.5435 
0.5416 

0.5372 

0.5372 
0.5370 

0.5339 
0.5290 

0.5206 

0.5132 
0.5124 
0.5105 
0.5073 
0.5070 

0.5060 
05055 
0.5051 
0.5022 
0.5021 

0.5017 
0.5017 
0.5016 
0.5016 
0.5019 

0.5025 
0.5046 
0.5125 

0.5275 
0.5295 

0.5334 
0.5338 

0.5427 

0.5444 
0.5648 

0.5651 
0.5867 
0.5875 
0.5910 


iV. 


-0.1180 
0.1219 

0.13x5 
0.1363 

0.1466 

-0.1467 
0.1472 
0.1542 
0.1644 
0.1806 

-0.1938 
0.195 1 
0.1984 
0.2036 
0.2042 

-0.2058 
0.2064 
0.2073 
0.2123 
0.2126 

-0.2135 
0.2135 
0.2139 
0.2141 
0.2141 

-0.2136 
0.21 16 
0.2026 
0.1822 
0.1793 

-0.1732 
0.1726 
0.1577 

0.1549 
0.1132 

-0.1 123 
0.0472 
0.0321 

-0.0280 


-12 
-19 
+90 
+22 
-22 

+38 
+90 

-45 
+90 

+90 

+90 

+43 
-25 
-36 
-28 

+90 

+33 
+90 

-26 

+28 

+69 
+90 
+61 
+89 
-  2 

+72 

+85 

+63 
-42 

+75 

+74 
+59 
-22 

+72 
-25 

-41 

+53 

-42 

+19 


S, 


-69 
-70 

+34 
-44 
"71 

-30 
+18 
-72 

+39 

+28 

+31 
-32 
-80 
-81 
-81 

+  5 

-43 
+36 

-86 

-50 

-13 

+  3 
-29 

+30 
-80 

-II 

-  2 
-16 
-90 
+27 

+19 

-14 
-90 

+  4 
-90 

-90 

-  7 
-90 

-37 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                   , 

\                                                                                DECEMBER. 

The  Star's 

At  Conjunction  in  R.  A. 

Ltmitiiiff 
Parallela. 

Red'ns  from 

Name. 

Mag. 

i899.a 

Apparent 
DecanatioiL 

Washinxton 
Mean  Time. 

Hoar  Angle 
H 

Y 

x' 

y 

N. 

S. 

A« 

A» 

■ 

B 

m 

e         » 

d     h     m 

h     m 

» 

• 

3  Piscinm 

6.4 

+379 

426.7 

-  0   20.9 

8  22  56.5 

-  6  46.2 

-0.8356  0.5486 

+0.2339 

-  7 

-90 

K  Piscinm 

47 

3.95 

273 

4  0   42.6 

9  iz     7.4 

4  5     0.3 

40.938 z   0.5478 

0.2332 

+90 

+13 

9  Piscium 

6.6 

3  95 

27.3 

0  34  5 

zz  16.2 

4  5     8.8 

4Z.Z096 '  0.5478 

0.2331 

+90 

+25 

i6  Piscium 

5.8 

399 

279 

X  33  0 

15  31  2 

4  9  Z5.4 

4I.Z089  0.5475 

0.232Z 

+90 

425  1 

19  Piscium 

4-9 

4.05 

28.3 

2  56.  z 

20    94 

-zo  Z5.6 

40.7740  0.5476 

0.2306 

490 

+  3 

36  Piscium 

6.3 

+4.24 

429.6 

+  7  41  3 

10  zo    6.7 

4  3   Z3.8 

-0.8982  1 0.5490 

40.2234 

-zz 

-82 

1    d  Piscium 

5.3 

4.27 

295 

7  38.2 

zz  58.  z 

+  5     1.5 

-0.4336 1 0.5493 

0.2222 

4Z6 

-63 

45  Piscium 

6.9 

4-31 

29.  Z 

7    8.5 

Z4  z8.8 

4  7  Z7.5 

40.5928 , 0.5497 

0.2205 

478 

-  6' 

75  Piscium 

6.0 

4.62 

296 

Z2    25.4 

11    8  57.3 

4  Z    Z8.4 

-0.8559   0-554I 

0.2033 

-  9 

-78 

17  Piscium 

3.7 

4.8Z 

28.9 

Z4    50.0 

20    9.4 

-zz  52.6 

-Z.Z338  0.5576 

0.Z896 

-32 

-75 

loi  Piscium 

6.3 

+4.85 

428.4 

4Z4    9.2 

22    4.9 

-zo    z.z 

-0.0708  0.5582 

40.Z87Z 

+36 

-36 

104  Piscium 

75 

4.88 

28.  z 

Z3  46.8 

23  38.0 

-  8  3Z.Z 

40.60Z4  0.5587 

0.Z849 

480 

-  z 

27  Arietis 

6.3 

5.26 

24.9 

17  15  8 

12  22  Z9.3 

-zo  37.6 

40.8072 

0.5665 

0.1487 

+90 

+«5 

B.  A.  C.  782 

7.0 

531 

25.0 

z8  .26.5 

23  28.6 

-  9  308 

-0.2438 

0.5669 

0.Z466 

+25 

-42 

fi  Arietia 

6.0 

542 

24.3 

19  35-3 

18    3  15.4 

-  5  52.1 

-0.8934 

0.5682 

0.Z396 

-13 

-70 

47  Arietis 

6.0 

+5-54 

422.9 

420    Z6.2 

ZO    0.2 

4*  0   38.2 

-0.7060 

0.5702 

40.  z  267 

-  z 

-^ 

6  Arietis 

4.0 

557 

2Z.3 

Z9  2Z.O 

Z5  48.8 

4*  6  Z4.2 

+09547 

0.5718 

0.ZI50 

490 

428 

C  Arietis 

4.8 

5.62 

2Z.Z 

20  40.6 

Z7    Z2.0 

+  7  34  4 

-0.2705  0.5721 

O.ZI22 

+24 

-40 

Ti  Arietis 

50 

5.66 

20.4 

20  47.3 

19  53  4 

4ZO    ZO.O 

-0  0939 1 0.5728 

O.ZO65 

+33 

-30 

r,  Arietis 

5.3 

565 

20.2 

20   23.2 

20  32.9 

4ZO  48.  Z 

+0.3949  0.5730 

azo52 

464 

-  4 

65  Arietis 

6.0 

+5.67 

420.0 

420   27.0 

az  Z5.6 

4ZZ    29.2 

40.4033  0.573Z 

40.Z037 

465 

-  3 

B.  A.  C.  X055 

6.8 

5.71 

20.3 

2Z    4Z.4 

2Z  z8.z 

4ZZ  3Z.6 

-0.8876  0.573 z 

O.Z036 

-13 

-68 

B.  A.C.  ZZ43 

6.0 

579 

Z7.6 

20   36.9 

1*    5  45.0 

-   4    20.Z 

4  Z. 0362 

0.5748 

0.0853 

490 

+37 

B.  A.  C.  Z189 

6.0 

5.86 

Z7.Z 

2Z    56.6 

8    Z.9 

-  2      8.2 

-O.Z668 

0.5752 

0.0803 

429 

-31 

32  Tauri 

6.0 

590 

16.3 

22    ZZ.5 

zo  57.7 

4-  0  4Z.2 

-0.2024 

05755 

0.0737 

427 

-33 

33  Tauri 

6.3 

+593 

4z6.3 

422   53.2 

zz      2.2 

4  0  45.5 

-0.9268 

0.5755 

+00735 

-z6 

-«7 

B.  A.  C.  1238 

6.3 

594 

158 

22  55  3 

Z2   40.4 

4-  2   20.2 

-0.8465  1  0.5757 

0.0699 

-Zl 

-67 

A>  Tauri 

46 

5.92 

Z5.0 

2Z   48.6 

Z4  z6.z 

+  3  52.3 

40.430Z  i  0.5759 

0.0662 

467 

4  2  > 

A«  Tauri 

6.3 

592 

Z5.0 

2X  44  4 

Z4  32.2 

4  4      7.8 

40.5206  0.5759 

0.0657 

+75 

48 

56  Tauri 

6.0 

5-95 

Z3.2 

2Z    32.0 

20  33.8 

4-  9  56.2 

4Z.095Z 

0.5762 

0.05  Z9 

+90 

+45 

X^  Tauri 

47 

46.00 

+Z2.5 

422      4.0 

22  58.7 

-ZZ  44.2 

40.6523  0.5762 

4ao463 

489 

4Z6 

X«  Tauri 

6.3 

5-99 

Z2.5 

ai  58.3 

23     0.0 

-ZZ  43.0 

40.7523   0.5762 

0.0462 

490 

422 

V*  Tauri 

4.7 

6.03 

Z2.4 

^^  35  3 

23  2Z.9 

-ZZ  22.0 

40.ZZ99' 0.5762 

0.0454 

446 

-X2 

1^  Tauri 

6.0 

6.03 

Z2.4 

22  46.3 

23  46.9 

-xo  57.8 

-0.0556  0.5762 

0.0444 

+36 

-22 

r  Tauri 

4-5 

6.08 

Z0.2 

22  46.0 

16    6    5.4 

-  4  53.3 

+0.1847  0,5759 

0.0298 

450 

-  7 

95  Tauri 

6.3 

46.14 

4ZO.O 

+23  540 

6  29.0 

-  4  30.5 

-Z.0028 

0.5758 

40.0289 

-23 

-66 

B.  A.  C.  Z463 

6.3 

6.Z2 

9.6 

23  26.7 

7  32.2 

-  3  29.7 

-0.4928 

05758 

0.0264 

4ZZ 

-47 

99  Tauri 

6.0 

6.z6 

8.0 

23  47.6 

Z2   39.0 

4  z  25.9 

-0.7571 

0.5752 

0.0Z45 

-  4 

-« 

103  Tauri 

6.0 

6.20 

6.5 

24    8.0 

Z7    0.5 

+  5  37.8 

-Z.079Z 

0.5746 

+0.0045 

-30 

>66 

Z08  Tauri 

6.3 

6.Z2 

5.3 

22  Z0.3 

ao  Z0.3 

4  8  40.7 

4  z. 0078 

0.5738 

-0.0029 

•*90 

+47 

H  Tauri 

57 

46.Z2 

+  4.7 

42  Z    59.6 

az  47.9 

4ZO   Z4.8 

4Z.Z928 ,  a5735 

-0.0067 

490 

458 

Z2Z  Tauri 

6.0 

6.23 

2.5 

23   58.4 

16    4  40.6 

-  7    7  4 

-z.oi8z  .  0.57Z6 

0.0224 

-24 

-66 

B.  A.  C.  z8oi 

6.0 

6.20 

4  z.a 

23    94 

8    4.7 

-  3  50  7 

-0.2379  0.5705 

0.0302 

+25 

-3«' 

Nbptunh 

22    4.6 

9  44.7 

-  2  Z4.4 

40.8632  0.57Z2 

0.0337 

490  430  1 

Z40  Tauri 

7.0 

6.Z9 

-  X  3 

22  53.6 

15  30.4 

♦  3  Z9.X 

-0.2407  0.5677 

0.0464 

♦25 

-32 

Z4Z  Tauri 

6.7 

46.17 

-  1.5 

422  23.8 

16    3.0 

♦  3  50.5 

40.2653 

0.5675 

>«.Q476 

♦55 

-  5 

z  Geminorum 

50 

6.20 

2.0 

23  Z6.Z 

X7    54 

4  4  50.7 

-0.7Z85  0.567Z 

0.0498 

-  3 

-66 

3  Geminorum 

7-2 

6.23 

2.Z 

23   38.8 

Z7  49.2 

4  5  32.9 

-z.i6z8   0.5668 

0.05  Z4 

-38 

-^ 

3  Geminorum 

63 

6.Z9 

2.7 

23    77 

X9  327 

4-  7    Z2.8 

-0.6987  ■  0.566 z 

0.055  z 

-   Z 

-65 

4  Geminorum 

7.4 

6.20 

2.8 

23    0.8 

X9  53.0 

+  7  32.4 

-05935 

0.5659 

0.0558 

+  5 

-37 

6  Geminorum 

6.7 

46.  Z9 

-  30 

♦22  55  8 

20  41.0 

4  8  Z8.7 

-0.5503 

0.5655 

-00575 

4  8 

-54 

tf  Geminorum 

3-5 

6.Z7 

3-4 

22  32. z 

az  49.  z 

4  9  24.4 

-0.Z926 

0.5650 

00599 

428 

-3Z 

fi  Geminorum 

32 

6.Z7 

4.7 

22  33  8 

17    z  22.4 

-ZZ    9.9 

-04498 

05633 

00674 

+14 

-47 

Z4  Geminorum 

7.2 

613 

51 

2Z   42.0 

2  366 

-  9  58  2 

+03944 

0.5627 

0.0699 

^ 

0 

i  Geminorum 

6.0 

6.09 

87 

%1   52.7 

Z4  Z0.6 

4   X    ZZ.8 

-0.7413 

0.5567 

0.0928 

-  4 

-4^ 

C  Geminorum 

1 

40 

46.OZ 

-X04 

420  42.9 

19  53.0 

4644.6 

-0.0487 

0.5532 

-0.X035 

♦36 

-«7 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR 

1 
1899. 

^1^^^^^            f^  ^^    A    ^fct^B 

IMMERSION. 

EMERSION. 

Thx  Star  ■ 

i 

1 

00 

Date. 

1 

Washington. 

Angle 

from 

Washington. 

Angle 

from 

Duration 
cultati 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Vertex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Vertex. 

h    m 

h    m 

0 

0 

h    m 

h    m 

e 

0 

h    m 

July    19 

B.  A.  C.  5846 

6.8 

20  19 

12  28 

ZZZ 

76 

2Z  Z8 

Z3  26 

23Z 

188 

0  58 

19 

6  Ophiuchi 

3.3 

20  39 

12  48 

143 

105 

2Z    ZZ 

13  «9 

199 

157 

0  31 

25 

K  Pisciura 

4-7 

23     6 

14  51 

96 

100 

0    4 

15  49 

195 

182 

0  58 

30 

B.  A.  C.  1189 

6.0 

20  41 

Z2      7 

32 

88 

21  Z9 

12  44 

300 

355 

0  37 

30 

32  Tauri    • 

6.0 

23  .^7 

15      2 

80 

137 

0  47 

16  12 

245 

301 

z  10 

Aug.     I 

B.  A.  C.  1801 

6.0 

22  54 

14    12 

99 

155 

23  50 

15    8 

250 

304 

0  56 

8 

55  Leonis^ 

6.2 

16  27 

7  Z7 

90 

39 

17  20 

8  II 

318 

267 

0  54 

15 

18  Ophiuchi 

6.7 

18  18 

8  41 

81 

61 

19  36 

9  59 

274 

241 

z  18 

16 

BAG.  6066 

7-3 

21  39 

II  57 

38 

357 

22  28 

Z2   47 

296 

249 

0  50 

17 

v^  Sagittarii 

50 

18  22 

837 

114 

120 

19  24 

9  39 

216 

208 

I      2 

17 

v'^  Sagittarii 

51 

18  54 

9    9 

109 

Z08 

19  58 

10  12 

217 

203 

X     3 

17 

0  Sagittarii* 

3.8 

23  50 

14     4 

76 

28 

0  45 

14  59 

247 

194 

0  55 

24 

104  Piscium 

7.5 

19  54 

9  42 

52 

Z05 

20  50 

10  37 

258 

311 

0  55 

27 

v»  Tauri  f 

4-7 

20  44 

10  19 

69 

Z26 

2Z  35 

ZI  10 

269 

325 

0  51 

27 

v3  Tauri 

6.0 

21  17 

10  52 

35 

92 

2z  55 

zz  30 

303 

358 

0  38 

29 

fi  Geminomm 

32 

0  51 

14  z8 

51 

106 

z  44 

15  II 

307 

4 

0  53 

Sept.    8 

83  Virginia 

6.0 

16  46 

5  35 

Z04 

67 

z8     I 

6  49 

291 

245 

X  14 

12 

B.  A.  C.  5868 

7.0 

17  12 

5  45 

22 

24 

17  48 

6  21 

333 

327 

0  36 

z8 

K  Piscium 

4-7 

23  35 

XI  43 

70 

66 

0  47 

12  55 

223 

203 

z  12 

18 

9  Piscium 

6.6 

23  47 

"  55 

Z06 

99 

0  34 

12  43 

187 

165 

0  48 

X9 

45  Piscium 

6.9 

I  36 

13  41 

62 

37 

2  50 

14  54 

238 

197 

X  X3 

22 

Ti  Arietis 

50 

4  53 

16  44 

39 

355 

5  54 

17  46 

300 

246 

z    2 

22 

65  Arietis 

6.0 

6  59 

18  52 

169 

114 

7    6 

z8  58 

179 

123 

0    6 

23 

A'  Tauri 

4.6 

21    12 

9     I 

73 

Z28 

22    5 

9  54 

260 

314 

0  53 

25 

141  Tauri 

6.7 

0    3 

zz  44 

131 

Z87 

0  47 

Z2  28 

222 

278 

0  44 

26 

C  Geminornm 

4.0 

548 

17  24 

Z28 

Z63 

7  15 

18  sz 

262 

252 

X  27 

27 

g  Geminorum 

53 

Z    II 

12  43 

63 

Z17 

I  45 

13  17 

311 

4 

0  34 

30 

16  Sextantis 

6.9 

3  56 

15  17 

Z16 

168 

4  59 

16  19 

285 

357 

z    2 

Oct      21 

T  Tauri 

4-5 

0  36 

10  35 

41 

99 

I  32 

II  31 

295 

351 

0  56 

1             «3 

14  Geminorum  f 

7.2 

21  28 

7  19 

62 

zz8 

22    9 

8    z 

300 

356 

0  42 

Nov.     7 

30  Sagittarii 

6.0 

18  43 

3  36 

Z12 

ZZ2 

19  49 

441 

217 

214 

X    5 

7 

31  Sagittarii 

7.0 

19  30 

4  22 

76 

66 

20  49 

5  42 

248 

222 

z  20 

10 

B.  A.  C.  7562 

5-5 

22  28 

7    8 

9 

357 

23  20 

8    0 

286 

262 

0  52 

10 

r'  Capricorni 

5-5 

22  21 

7     I 

23 

13 

23  25 

8    5 

272 

247 

X    4 

10 

^  Capricorni 

6.4 

22  47 

7  a7 

99 

83 

23  43 

8  23 

Z97 

168 

0  56 

IZ 

Lalande  44337 

6.3 

23  41 

8  z6 

92 

74 
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DISK  OF  MERCURY,  1899. 


FOR  WASHINGTON  MEAN  NOON. 


Date. 


Jan. 


Feb. 


Mar. 


Apr. 


X 

6 
II 
i6 

21 
26 

31 

5 
lo 

15 

20 

25 

2 

7 

Z2 

17 

22 
27 

I 

6 

XI 

i6 

21 
26 

z 

6 
iz 
z6 

21 
26 


31 
June      5 

zo 
15 

20 
25 

30 


May 


0.331 
0.504 

0.633 

0.724 

0.791 

0.841 
0.880 
0.912 
0.940 
0.964 

0.984 
0.997 
0.994 
0.961 

0.875 

0.724 

0.525 
0.324 

0.158 

0.047 

0.003 
0.023 
0.088 
0.175 
0.266 

0.353 

0.445 
0.522 

0.610 
0.705 

0.806 
0.906 

0.979 
0.998 
0.958 

0.882 
0.795 


109.8 

89.5 
75.1 
63.3 
544 

47.0 

40.5 

344 
28.3 

21.6 

X4.4 
6.4 

8.7 
22.8 

413 

63.4 

87.1 

110.6 

1339 
154.8 

1737 
162.7 

1455 
130.6 

118.0 

107.Z 

963 

87.4 
77.2 

65.8 

52.2 

35-8 
Z6.7 

52 
23.8 

40.3 
539 


e 


Z91.8 
Z88.4 

184.7 
180.5 

Z76.a 

Z71.5 
166.6 
161.5 
Z56.1 
Z49.6 

Z39.6 
108.9 

5.7 

3434 
336.8 

333-7 
331.8 
329.8 
326.7 
319.9 

274.4. 
1592 

156. 1 
1532 
152. 1 

151.8 
152.1 
1530 
154.6 

157.1 

160.7 
166. 1 
166.9 

315.4 
350.x 

358.7 
5.1 


46.0 

46.9 

41.5 

359 
3Z.6 

28.7 
27.0 
26.6 
27.2 
29.  z 

32.6 

38.2 
46.4 

569 
67.4 

71.4 
63.6 

46.5 

26.1 

8.6 

0.5 

39 

133 
22.0 

27.7 

310 

336 
36.0 

394 
445 

51.5 

59-9 

653 
66.6 

58.8 

517 
42.9 


Date. 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


o 

5 

zo 

15 

20 

«5 

30 

4 

9 

»4 

X9 

24 
29 

3 
8 

13 

z8 

a3 

28 

3 

8 

13 

z8 

23 
28 

2 
7 

Z2 

17 
aa 

27 

2 
7 

Z2 

X7 

22 

27 
3a 


0.795 

0.714 
0.633 

0.557 
0.482 

0.402 

0.315 
0.226 

O.Z23 

0.042 

O.OIO 

0.056 

0.188 
0.386 
0.605 

0.793 

0914 
0.975 

0.997 
0.999 

0.988 
0.972 
0.950 

0.925 

0.892 

0.851 
0.795 

0.718 
0.606 

0.456 
0.244 

0.052 
0.004 

0159 
0.387 

0.562 
0.691 

0.779 


539 
64.7 

74.6 

834 
92.1 

10Z.3 
ZI1.7 
Z23.2 
1390 
156.3 

Z68.6 

152.5 

X28.6 
Z03.2 

77-9 

54-2 
34.Z 
z8.z 

6.4 
4-3 

za.6 

194 
25.7 
31.8 

38.3 

45-4 
538 
64.2 
77.8 

95X 

X20.8 

Z53.6 

172.7 
Z33.0 

Z03.6 

82.9 
67.6 

56.1 


e 


5.x 

ZO.O 

X4.2 

17.7 

20.7 
23.6 

26.6 
30.2 
36.0 

49.8 

XI6.8 
Z78.8 

Z9Z.8 
Z98.0 
203.0 

207,6 
212.5 
221.2 

238.3 
356.8 

4-7 

2Z.O 
22.2 
21.9 
20.7 

Z8.9 
Z6.7 
Z4.2 
ZI.7 

94 

7.6 

2.9 
215.7 
200.8 

X977 

1947 
191.2 

Z87.Z 


429 
38.1 

34-7 
32.9 
31.9 

31.0 

293 
26.0 

X7.5 
7.2 

X.9 
Z0.7 

32.3 

553 
68.0 

67.7 
58.3 

47.4 
38.6 

32.6 

28.7 
26.4 

255 

25.6 

26.9 

29.4 

335 
392 
46.0 
51.2 

41.4 

12.3 

z.o 

31.Z 
51.8 

499 
429 

363 


NOTATION. 

kf  the  ratio  of  the  illuminated  portion  of  the  apparent  disk  to  the  entire  apparent  disk  con* 
sidered  as  the  superfices  of  a  circle. 

/,    the  angle  between  the  sun  and  earth,  as  seen  from  the  planet. 

0,  the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 
with  the  meridian. 

Zf  the  brilliancy  of  the  disk.  The  unit  of  Z  is  the  amount  of  light  received  by  an  eye  from 
a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 
second  of  arc,  situated  at  distance  imity  from  the  sun,  and  illuminated  by  the  latter  as 
the  mean  disk  of  the  planet  is  illuminated. 


DISK  OF  VENUS,  1899. 
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FOR  WASHINGTON  MEAN  NOON. 

1 

1 

1 

1      Date. 

1 

k 

i 

6 

L 

Date. 

k 

$ 

6 

Z 

Jan.        X 

0.221 

m 
124.0 

m 
X96.4 

215.3 

July 

0 

0.932 

e 
30.2 

e 
172.8 

1 
52.6 

6 

0.264 

I18.I 

195.2 

218.9 

5 

0.941 

28.2 

175.8 

51-9 

II 

0.305 

II2.9 

193-7 

2153 

zo 

0.948 

26.3 

179.0 

51.2 

i6 

0-343 

X08.3 

192.0 

207.5 

15 

0.956 

24.3 

182.2 

50.6 

ai 

0.379 

104.0 

190.2 

1977 

20 

0.962 

22.4 

185.6 

50.1 

26 

0.414 

xoo.x 

188.1 

X86.6 

25 

0.969 

20.4 

188.9 

49.7 

31 

0.442 

96.6 

185.9 

175.6 

30 

0.974 

18.5 

192.3 

49.2 

Feb.       5 

0.471 

93.3 

183.5 

165.1 

Aug. 

4 

0.979 

16.6 

195.8 

48.9 

lO 

0.498 

90.2 

181. 1 

154-9 

9 

0.984 

14.6 

199-3 

48.6 

15 

0.524 

87.3 

178.6 

1455 

14 

0.988 

12.7 

202.9 

48.3 

1 

20 

0.548 

84.5 

176. 1 

136.8 

19 

0.991 

10.8 

206.5 

1 
48.0 

25 

0.571 

81.9 

173.6 

128.9 

24 

0.994 

8.9 

211. 1 

47-9 

Mar.      2 

0.592 

79.3 

171. 1 

121. 3 

29 

0.996 

7.0 

216.2 

47.7  i 

7 

0.613 

76.9 

168.7 

114.6 

Sept. 

3 

0.998 

5.3 

223.8 

47-6  ; 

X2 

0.634 

745 

166.4 

108.5 

8 

0.999 

37 

237.6 

47-5 

17 

0.653 

72.2 

164.3 

102.8 

13 

1. 000 

2.3 

267.3 

47-4 

22 

0.671 

70.0 

162.3 

97.7 

18 

I.OOO 

2.3 

3190 

47-4 

27 

0.689 

67.8 

160.5 

93.0 

23 

0.999 

3.3 

352.4 

47.5 

Apr.       I 

0.706 

65.7 

158.9 

88.7 

28 

0.998 

4.8 

2.4 

•     475 

6 

0.722 

63.6 

157.5 

84.8 

Oct. 

3 

0.997 

6.5 

8.6 

47-6 

ZI 

0.739 

61.5 

156.4 

81.3 

8 

0.995 

8.3 

12.1 

47-7 

z6 

0754 

595 

155-5 

78.0 

" 

13 

0.992 

lO.O 

14.2 

47-9 

21 

0.769 

57  5 

1549 

75.0 

18 

0.990 

11.7 

14.9 

48.1 

26 

0.782 

55.5 

1545 

72.2 

23 

0.986 

13-5 

15-2 

48-4 

May       X 

0.797 

535 

154.4 

69.8 

28 

0.983 

15.2 

14.8 

48-7 

6 

0.812 

51.5 

154.5 

67.6 

No?. 

2 

0.978 

16.9 

Z4.0 

49  0 

II 

0.824 

49.6 

1549 

655 

7 

0.974 

18.6 

12.9 

49.4 

16 

0.837 

47-7 

.      155.6 

63.6 

12 

0.969 

20.3 

XI.4 

499 

21 

0.849 

457 

156.5 

61.8 

17 

0.964 

21.9 

9.6 

50.4 

26 

0.861 

43.8 

157.6 

60.3 

22 

0.958 

23.6 

7-6 

51.0 

31 

0.872 

419 

159.0 

58.8 

27 

0.952 

25.2 

5-3 

51.6 

June      5 

0.883 

399 

160.7 

575 

Dec. 

■2 

0.946 

■26.9 

2.9 

52.3 

10 

0.894 

38.0 

162.7 

56-3 

7 

0.939 

28.6 

0.5 

531 

15 

0.904 

36.0 

164.9 

55-2 

12 

0.932 

30.2 

3579 

539 

20 

0.914 

34.1 

167.3 

54.3 

17 

0.925 

319 

355.4 

54-9 

25 

0.923 

32.1 

170.0 

53.4 

22 

0.917 

33.6 

3530 

559 

30 

0.932 

30.2 

172.8 

52.6 

27 

0.908 

35.3 

350.7 

56.9 

• 

32 

0.899 

37.0 

348.5 

58.1 

1 
1 
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SATELLITES  AND  DISK  OF  MARS.  1899. 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  MARS  DURING  THE  OPPOSITION  OF  tSgg. 

AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


The  circle  represents  the  disk  of  the  planet  and  is 

on  the 

same  scale 

as  the  orbits. 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION,  1899. 

Phobos. 

Deimos. 

d     h 
Jan.        I    6.0  W. 

2  8.8  E. 

3  11.5  W. 

4  14  3  E. 

5  17. 1  W. 

6  19.9  E. 

7  22.7  W. 
9     1.4  E. 

10  4.2  W. 

11  7.0  E. 

12  9.8  w. 

13  12.6  E. 

14  15  3  W. 

15  i8.i  E. 

16  20.9  W. 

d    h 
Jan.       17  23.7  E. 

19  2.4  W. 

20  5.2  E. 

21  8.0  W. 

22  10.8  E. 

23  13  6  W. 

24  16.4  E. 

25  19. 1  W. 

26  21.9  E. 

28  0.7  W. 

29  3.5  E. 

30  6.2  W. 

31  9.0  E. 
Feb.        I  II. 8  W. 

2  14.6  E. 

Feb. 

d     h 

3  17-4  W. 

4  20.2  E. 

5  23.0  W, 

7  1.7  E. 

8  4.5  W. 

9  7  3  E. 

ID    10. 1    W. 

11  12.9  E. 

12  15.6  W. 

13  18.4  E. 

14  21.2  W. 
x6    0.0  E. 

17  2.8  W. 

18  5.6  E. 

19  8.4  W. 

Jan. 

d    h 

2  20.6  W. 
4  18.0  E. 
6  15.4  W. 
8  12.8  E. 
10  10.2  W. 

12    7.6  E. 

14    50  w. 

16  2.4  E. 

17  23.8  W. 
19  21. 1  E. 

21  18.5  W. 
23  16.0  E. 
25  13.3  W. 
27  10.7  E. 
29    8.1  W. 

Feb 

d    h 
31    5.5  E. 

2    2.9  W.  1 

4  0.3  E. 

5  21.7  W. 
7  19.2  E. 

9  16.6  W. 
XI  14.0  E. 
13  11.4  W. 
15    8.8  E. 
17    6.2  W. 

X9    37  E. 

21  I.I  W. 

22  22.6  E. 

24  20.0  W. 
26  17.4  E. 

Date. 

Position  Angle. 

Distance. 

Date. 

Position  Angle. 

Distance. 

d 

Jan.        I 

21 

Feb.      10 

84^0 
79.2 

751 

M 
19.2 

19.8 

18.0 

Jan. 
Feb. 

d 

I 
21 
10 

84'!o 
79.2 

751 

48*3 

497 
451 

For  Phobos  every  seventh  eastern  and  western  elongation  is  given  and  for  Deimos  every 
third;  the  intermediate  ones  may  be  found  by  adding  the  periodic  time  of  each  satellite. 
Periodic  time  of  Phobos,  7**  39™  i3".85.     Periodic  time  of  Deimos,  30'*  17'"  54*.86. 

APPARENT  DISK  OF  MARS. 


1       - 

Jan.        I, 

0.989 

April      X, 

0.906 

June 
'uly 

30. 

0.925 

SepU  28, 

0974 

31. 

0.992 

May       X, 

0.903 

30. 

0.942 

Oct.    28, 

0.986 

March    2, 

0.942 

31. 

0.91 1 

Aug. 

29. 

0.959 

Nov.  27, 
Dec.  27. 

0.994 
0.991 

JUPITER'S  SATELLITES,  1899. 
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APPARENT  ORBITS  OF  THE  SA  TE LUTES  OF  JUPITER  IN  tSqq, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

{The  vertical  scale  is  three  times  the  horizontal  one,) 


The  object  of  this  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  where 
the  diagrams  of  configurations  do  not  suffice  for  that  purpose.  If  two  satellites  are  seen 
together  reference  to  the  above  diagram  may  enable  one  to  identify  the  inner  and  outer  satellite 
of  the  pair.  The  central,  vertical  ellipse  represents  the  disk  of  Jupiter,  elongated  three  times 
in  the  vertical  direction.     The  dotted  line  represents  the  orbit  of    Satellite  V. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  466 — 486,  is  the  page  of 
diagrams  of  configurations  for  the  same  month.  The  light  disks  Q  in  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lat- 
itudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  desig- 
nating the  satellites  are  placed  on  the  right  or  left  hand  side  of  the  dot,  according  as  the 
motion  of  the  satellite,  at  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — the  motion  being  always  toward  the  numeral.  Sometimes,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  projected  on  the  disk  of  the  planet:  this  phenomenon  is 
indicated  by  a  light  disk  Q  at  the  left  hand  side  of  the  page.  Frequently,  also,  one  or 
more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk,  or  eclipsed 
in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  %  at  the  right 
hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out  which 
satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  difiPerent  hour  from  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval 
by  means  of  the  following  table  of  the  periods; — 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES, 


I. 
II. 


d  h  m   8 
I  18  28  35.945 

3  13  17  53-735 


V. 


1.76986048 
3.55409416 

d  h  m  8 

o  II  57  27.635 


d  h  m   8 

ni.   7  3  59  35.854 

IV.   16  18  5  6.928 

d 

=  0.49823652 


7.16638720 
16.75355241 
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JUPITER'S  SATELLITES,  1899. 


SATELLITE  V. 

WASHINGTON  MEAN  TIME  OF  EVERY  TWENTIETH  GREATEST  ELONGATION. 

d       h 

< 

i       h 

d       h 

< 

1       h 

Feb. 

lo       8.7     E. 

May 

I] 

c     X2.5     E. 

Feb.         10     X4.7     W. 

May 

13 

18.5     W. 

20       7.8     E. 

2: 

[     11.6     E. 

20     13.8    W. 

21 

17.6     W. 

March 

2       7.0     E. 

3^ 

[     10.7     E. 

March       2     12.9    W. 

31 

16.7    w. 

12     18.0     E. 

June 

10      9.8     E. 

X2     12.0    W. 

June 

10    15.8    w.      1 

22     17.1     E. 

20      9.0    E. 

22     I  I.I     W 

2C 

t    15.0    w. 

April 

I     16.2     E. 

30      8.1     E. 

April          I     10.2     W. 

3c 

>     14.1     W. 

IX     15.3     E. 

July 

10      7.3     E. 

II      9.3     W. 

July 

10 

•    13.3   w. 

21     14.4     E. 

20      6.4     E. 

21      8.4    W 

2G 

12.4     W. 

May 

I     13.4     E. 

29     17. 7     E. 

May          I      7.4    W 

3C 

>     1 1.6     W. 

WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

SATELLITE   I. 

1 

h       ID 

b       m 

h       m 

h       m 

Jan. 

2 

X2    14. 1 

March 

23 

3     39 

June        10 

z6  42.5 

Aug. 

29 

8    5.5 

4 

6  43  1 

24 

21  30.1 

12 

zz    9.6 

31 

2  35  2 

• 

6 

1   12.3 

26 

15  56.3 

14 

5  36.7 

Sept. 

I 

21     5.0 

7 

19  41.2 

28 

xo  22.6 

16 

0    4.0 

3 

15  34  6 

9 

Z4  10.2 

30 

4   48.7 

17 

x8  31.3 

5 

10    4.5  1 

IX 

8  39- 1 

31 

23   X5.0 

19 

Z2   58.7 

7 

4  34  3 

X3 

3    8.0 

April 

2 

X7  41.0 

21 

7  26.2 

8 

23     42 

14 

21  36.8 

4 

12    7.x 

23 

I  53.6 

10 

X7  34- X  ; 

16 

16    5-7 

6 

6  33  0 

24 

20  21. 1 

12 

12    4.1 

18 

10  34  2 

8 

0  59.1 

26 

14  49.0 

X4 

6  34.0 

xo 

5     2.9 

9 

19  25.1 

28 

9  16.6 

16 

I     4.0 

21 

23  3^-4 

XX 

13  511 

3° 

3  44-4 

17 

X9  34.0 

23 

x8     0.0 

13 

8  17.0 

July          I 

22  12.2 

19 

14     4.1 

25 

X2  28.3 

15 

2  42.9 

3 

16  40.2 

21 

8  34-2 

27 

6  56.9 

x6 

21     8.7 

5 

II     8.2 

23 

3    4.4 

28 

X  25.2 

x8 

15  346 

7 

5  36.4 

24 

21  34  5 

30 

19  53  4 

20 

xo    0.4 

9 

0    4.5 

26 

16    4.7 

Feb. 

X 

14  21.5 

22 

4  26.4 

10 

18  32.6 

28 

XO  34  7 

3 

8  49.6 

23 

22  52.2 

12 

X3     i.o 

30 

5    50 

5 

3  17.7 

25 

X7  x8.i 

X4 

7  29.2 

Oct. 

I 

23  35.x  1 

6 

2X  45.8 

27 

"  43  9 

z6 

I  57.4 

3 

x8    55 

8 

x6  13.6 

29 

6    9.7 

Z7 

20  26.1 

5 

X2  35.7 

10 

xo  41.6 

May 

X 

0  35-6 

19 

14  54-6 

7 

7    6.0 

Z2 

5    93 

2 

19     X.5 

21 

9  23  2 

9 

z  36.2 

13 

23  37  0 

4 

13  27.5 

23 

3  51  8 

zo 

20    6.5 

13 

x8    4.6 

6 

7  53.5 

24 

22  20.5 

Z2 

X4  36.8  1 

17 

12  32.4 

8 

2  19-5 

26 

x6  49.2 

14 

9    7.x 

19 

6  59.8 

» 

9 

20  45.5 

28 

II  18.0 

21 

X  27.4 

XX 

15  1x6 

30 

5  46  9 

22 

19  .'54  6 

13 

9  37-6 

Aug.          X 

0  15.8 

24 

14  22.0 

15 

4     40 

2 

18  44.8 

1 

26 

8  49.2 

16 

22  30.2 

4 

13  13.8 

! 

28 

3  16.5 

x8 

x6  56.5 

6 

7  42  9 

Dea 

IX 

19  48.3 

March 

Z 

21  43  5 

20 

11  22.7 

8 

2  12.0 

X3 

14  18.6 

3 

x6  10.6 

22 

5  48  9 

9 

20  41.3 

15 

8  48.8 

5 

10  37.4 

24 

0  15  3 

IZ 

Z5  10.6 

17 

3  X9.0 

7 

5    43 

25 

18  41.8 

13 

9  39  8 

z8 

21  49.0 

8 

23  31.2 

27 

13    8.4 

15 

4    93 

20 

z6  19.2 

xo 

17  58.x 

29 

7  35  0 

z6 

22  38.5 

22 

zo  49.2 

Z2 

12   24.8 

31 

2     1.6 

z8 

Z7    8.0 

24 

5  X9  4 

X4 

6  5X.4 

June 

z 

20  28.3 

20 

"  37  4 

25 

23  49  4 

x6 

z  x8.o 

3 

«4  550 

22 

6    7.x 

27 

z8  19.5 

17 

19  44-3 

5 

9  2x9 

«4 

0  36.5 

29 

xa  49.5 

19 

14   XI.O 

7 

348.8 

25 

Z9    6.1 

3X 

7  X97 

2X 

8  37.6 

8 

22   15.6 

97           n  35T 
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1 

WASHINGTON 

MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

SATELLITE 

II. 

h       m 

b       m 

• 

h       m 

h       m 

Jan. 

3 

17  48.1 

March 

22 

21   19.2 

June 

8 

22  36.3 

Aug. 

26 

3     4-4 

7 

7     7-9 

26 

10  29.1 

X2 

II  49.2 

29 

16  27.0 

zo 

20  27.2 

29 

23  37  9 

16 

I     1.4 

Sept. 

2 

5  49-2 

M 

9  463 

AprU 

2 

12  47.0 

19 

Z4  15.4 

5 

19  12.2 

17 

23     4.8 

6 

z  55.0 

23 

3  28.9 

9 

8  35.0 

21 

12  23.x 

9 

15     37 

26 

16  439 

Z2 

21  58.4 

25 

I  40.9 

13 

4  "4 

3C 

5  58.5 

16 

XX  21.6 

28 

14  58.3 

16 

17  197 

July 

3 

19  14.7 

20 

0  45.1 

Feb. 

I 

4  151 

20 

6  27.0 

7 

8  30.4 

23 

14    8.6 

4 

17  31.8 

23 

19  35-4 

zo 

21  47.6 

27 

3  32.6 

8 

6  47.6 

27 

8  42.7 

14 

"     4.3 

30 

x6  56.3 

II 

20     3.2 

30 

21  50.8 

z8 

0  22.5 

Oct. 

4 

6  20.4 

15 

9  17  9 

May 

4 

10  58.2 

21 

13  40.1 

7 

19  44  5 

i8 

22  32.6 

8 

0    7.0 

25 

2  59  2 

II 

9    8.7 

22 

II  46.3 

ZI 

13  15  I 

28 

z6  17.7 

14 

22   32.9 

26 

I     0.0 

15 

a  24.3 

Aug. 

z 

5  37.6 

March 

I 

14  12.6 

18 

15  32.7 

4 

18  57.2 

5 

3  25  3 

22 

4  42.8 

8 

8  17.9 

Dec. 

14 

ZO  22.0 

8 

16  36.9 

25 

Z7  52.2 

zz 

21  38.3 

17 

23  45.1 

12 

5  48.5 

29 

7    30 

X5 

zo  59.7 

21 

Z3    8.1  ' 

i 

15 

18  59.0 

June 

z 

20  13.2 

19 

0  20.7 

25 

2  31.1 

19 

8     9.7 

5 

9  25.1 

22 

13  428 

28 

15  54- 1 

SATELLITE 

III. 

1 

h       m 

h       m 

h       m 

h       m 

Jan. 

8 

I   39.6 

March 

27 

19     2.3 

June 

14 

8     0.4 

Sept 

z 

3  37  8 

15 

5  46.0 

April 

3 

22   23.6 

21 

ZI  37.9 

8 

7  55  5 

22 

9  48.9 

zi 

I    42.9 

28 

15  195 

15 

12  15.7  j 

29 

13  47-4 

18 

5      O.I 

July 

5 

19     5.8 

22 

16  37.2 

Feb, 

5 

17  42.0 

25 

8  17.0 

Z2 

22  57.1 

29 

21     0.4 

12 

21    32.6 

May 

2 

XI  32.9 

20 

2  52.1 

Oct. 

7 

X  24.6 

20 

I    18.8 

9 

14  50.5 

27 

6  51.7 

M 

5  50.5 

27 

5     0.8 

z6 

18    9.5 

Aug. 

3 

10  54  5 

( 

March 

6 

8  37.6 

23 

21  32.1 

zo 

15     0.6 

1 

1 

13 

12    lO.I 

31 

0  57.6 

17 

19    9.8 

Dec. 

17 

21   57.2  1 

20 

15  37-7 

June 

7 

4  27.2 

24 

23  22.2 

25 

•i  22.2 

1 

SATELL 

ITE 

IV. 

1 

1 

! 

1 

! 

( 

h       m 

;  Jan. 

13 

14  42.0 

1 

1 

30 

8  57.6 

Feb. 

16 

2  20.7 

March 

4 

18  46.3 

1 

21 

10  16.7 

April 

May 

June 


7 
23 
10 

26 
12 


h 

z 

15 

5 
20 

II 


m 
07 

17.5 

32.7 
10.6 

311 


June 
July 
Aug. 

Sept. 


29 

15 
I 

18 

4 


h 

3 
20 

14 
9 
5 


m 
46.2 

55.4 
56.4 

433 
6.6 


Sept. 
Oct. 

Dec. 


21 

4 


14 
31 


n       ni 

o  59  5  \\ 
21    I4.Q 

7  33  3 
3  51.5 


^o 


466 


JUPITER'S  SATELLITES,  1899. 


WASHINGTON  MEAN  TIME. 


JANUARY. 


d 
1 


h    ni 

12  41 

13  48 

M  54 

16  o 

20  9 

22  24 

22  32 

2     o  44 

10  2 

13  20 

7  9 

8  17 

9  22 
10  29 

14  24 
18  58 

4  30 

5  45 

7  48 

7  49 
10  29 

12  15 


295 


3 


253 
47.8 


I 
2 
3 
4 
9 


37 
46 
50 

58 
26 


6 


II  45 
11  49 

14     4 

22  59 

2  18 


11.5 


2Q 

5 

21 

15 

22 

t8 

23 

27 

7  3 

41 

14. 

8 

5 

57 

59- 

2 

5 

59 

8 

17 

17 

27 

28. 

2 

20 

3 

9 

2 

I     8 


9 


20  47 

21  31 

0  48 
2  31 

14  33 

15  44 

16  46 

17  56 

22  44 

1  6 


26.8 


I 
3 


6 
24 


10 


II  55 

15  17 
9     2 

10  13 

11  15 

12  25 

16  57 
19  14 
19  18 
21  36 


49.8 


11 


6 

9 
9 


24 
43 
45 


56.7 
37-3 


73 


II  45 


I. 
I. 
1* 
L* 
II. 

II. 
II. 
11. 

I. 

I. 

I. 
^    I. 

I. 

1. 
II. 
II. 

I. 
III. 
III. 

I. 
III. 
III. 

I. 

I. 

I. 

I. 
II. 
II. 
II. 
II. 

I. 

I. 

I. 

I. 

I. 

L 
II. 
II. 
II. 
II. 

I.* 
III. 

I. 
III. 
III. 
III. 

I.* 

I.* 

!.• 

I.* 
II. 
II. 
II. 
II. 

I. 

I.* 

I. 

I. 

I. 

I. 

II.* 
II. 
II. 
II. 

I. 
III. 

I. 
III. 


Sh. 
Tr. 
Sh. 
Tr. 
Sh. 

Tr. 
Sh. 
Tr. 
Ec. 
Oc. 

Sh. 

Tr. 

Sh. 

Tr. 

Ec 

Oc. 

Ec. 

Sh. 

Sh. 

Oc. 

Tr. 

Tr. 

Sh. 

Tr. 

Sh. 

Tr. 

Sh. 

Tr. 

Sh. 

Tr. 

Ec. 

Oc. 

Sh. 

Tr. 

Sh. 

Tr. 

£c. 

Ec. 

Oc. 

Oc. 

Ec. 

Ec. 

Oc. 

Ec. 

Oc. 

Oc. 

Sh. 

Tr. 

Sh. 

Tr. 

Sh. 

Tr. 

Sh. 

Tr. 

Ec, 

Oc. 

Sh. 

Tr. 

Sh. 

Tr. 

Ec. 

Ec. 

Oc. 

Oc. 

Ec. 

Sh. 

Oc. 

Sh. 


In. 

In. 

Eg. 

Eg. 

In. 

In. 
Eg. 
Eg. 
Dis 

Re. 

In. 

In.' 

Eg. 

Eg. 

Dis. 

Re. 

Dis. 

In. 

Eg. 
Re. 
In. 

Eg. 

In. 

In. 

Eg. 

Eg. 

In. 

In. 

Eg. 

Eg. 

Dis. 

Re. 

In. 

In. 

Eg. 

Eg. 

Dis. 

Re. 

Dis. 

Re. 

Dis. 

Dis. 

Re. 

Re. 

Dis. 

Re. 

In. 

In. 

Eg. 

Eg 
In. 
In. 
Eg. 

Eg. 
Dis. 

Re. 

In. 

In. 

Eg. 

Eg. 

Dis. 

Re. 

Dis. 

Re. 

Dis. 

In. 

Re. 

Eg. 


1   d  h  m   s 

d   h  m   s 

11  14  40 

III.» 

Tr. 

In. 

21  21  14  0.5 

I 

Ec. 

Dis. 

16  21 

III.* 

Tr. 

Eg. 

22  0  37 

I 

Oc. 

Re. 

la  3  30 

I. 

Sh. 

In. 

3  58  36  6 

III 

Ec. 

Dis. 

4  42 

I. 

Tr. 

In. 

5  44  46.0 

III 

Ec. 

Re. 

5  43 

I. 

Sh. 

Eg. 

9  2 

III 

Oc. 

Dis. 

6  54 

I. 

Tr. 

Eg. 

10  36 

III 

Oc. 

Re. 

12  I 

II. 

Sh. 

In. 

18  20 

I 

Sh. 

In. 

14  23 

II.* 

Sh. 

Eg. 

19  34 

I 

Tr. 

In. 

14  25 

II.* 

Tr. 

In. 

20  32 

I 

Sh. 

Eg. 

16  43 

II* 

Tr. 

Eg. 

21  45 

I 

Tr. 

Eg. 

13  0  52  30.1 

I. 

Ec. 

Dis. 

«»  3  53 

II 

Sh. 

In. 

4  14 

I. 

Oc. 

Re. 

6  15 

II 

Sh. 

Eg. 

21  59 

I. 

Sh. 

In. 

6  23 

II 

Tr. 

In. 

23  II 

I. 

Tr. 

In. 

8  40 

II 

Tr. 

Eg. 

14  0  12 

I. 

Sh. 

Eg. 

15  42  20.3 

I 

.*  Ec. 

DU. 

I  23 

I. 

Tr. 

Eg. 

19  6 

I 

Oc. 

Re. 

6  14  50.5 

II. 

Ec. 

Dis. 

24  12  48 

I 

Sh. 

In. 

8  31  27.5 

II. 

Ec. 

Re. 

14  3 

I 

.*  Tr. 

In. 

8  37 

11. 

Oc. 

Dis. 

15  I 

I 

.*  Sh. 

Eg. 

10  55 

II. 

Oc. 

Re. 

16  15 

I 

.*  Tr. 

Eg. 

19  20  45.8 

I. 

Ec. 

Dis. 

22  5  19.7 

II 

Ec. 

Dis. 

22  43 

I. 

Oc. 

Re. 

25  0  21  46.5 

II 

Ec. 

Re. 

16  0  0  56.3 

III. 

Ec. 

Dis. 

0  33 

II 

Oc. 

Dis. 

I  48  9.1 

III. 

Ec. 

Re. 

2  49 

Jl 

Oc. 

Re. 

4  57 

III. 

Oc. 

Dis. 

10  10  36.2 

I 

Ec. 

Dis. 

6  35 

III. 

Oc. 

Re. 

13  34 

I 

•  Oc. 

Re. 

16  27 

1* 

Sh. 

In. 

17  38 

in 

.*  Sh. 

In. 

17  40 

I.* 

Tr. 

In. 

19  38 

III 

Sh. 

Eg. 

18  40 

I.* 

Sh. 

Eg. 

22  50 

III 

Tr. 

In. 

19  52 

I. 

Tr. 

Eg. 

26  0  22 

III 

Tr. 

Eg. 

16  I  18 

11. 

Sh. 

In. 

7  17 

I 

Sh. 

In. 

3  40 

II. 

Sh. 

Eg. 

8  32 

I 

Tr. 

In. 

3  45 

II. 

Tr. 

In. 

9  30 

I 

Sh. 

Eg. 

6  3 

II. 

Tr. 

Eg. 

10  44 

I 

Tr. 

Eg. 

13  49  6.6 

I. 

Ec. 

Dis. 

17  10 

II 

•  Sh. 

In. 

17  12 

I.* 

Oc. 

Re. 

19  32 

II 

Sh. 

Eg. 

17  10  55 

I. 

Sh. 

In. 

19  41 

II 

Tr. 

In. 

12  9 

I. 

Tr. 

In. 

21  57 

II 

Tr. 

Eg. 

13  8 

I. 

Sh. 

Eg. 

27  4  38  57-6 

I 

Ec. 

Dis. 

14  21 

1* 

Tr. 

Eg. 

8  3 

I 

Oc. 

Re. 

19  31  34  4 

II. 

Ec. 

Dis. 

28  I  45 

I 

Sh. 

In. 

21  48  8.0 

II. 

Ec. 

Re. 

3  0 

I 

Tr. 

In. 

21  56 

II. 

Oc. 

Dis. 

358 

I 

Sh. 

Eg. 

18  0  14 

II. 

Oc. 

Re. 

5  " 

I 

Tr. 

Eg. 

8  17  23,3 

I. 

Ec. 

Dis. 

II  22  25.0 

II 

Ec. 

Dis. 

II  40 

I. 

Oc. 

Re. 

13  38  48  5 

II 

.*  Ec. 

Re. 

13  40 

III. 

Sh. 

In. 

13  50 

II 

.*  Oc. 

Di«. 

15  41 

Ill* 

Sh. 

Eg. 

16  6 

II 

*  Oc. 

Re. 

18  47 

III.^' 

Tr. 

In. 

23  7  12.5 

I 

Ec. 

Dis 

20  23 

III. 

Tr. 

Eg. 

29  2  31 

I 

Oc. 

Re. 

19  5  23 

I. 

Sh. 

In. 

7  56  0.0 

III 

Ec. 

Dis 

6  38 

I. 

Tr. 

In. 

9  41  70 

III 

Ec. 

Re. 

7  36 

I. 

Sh. 

Eg. 

13  3 

III 

•  Oc. 

Dis. 

8  50 

I. 

Tr. 

Eg. 

14  32 

III 

*  Oc. 

Re. 

14  35 

II.* 

Sh. 

In. 

20  13 

I 

Sh. 

In. 

16  57 

11* 

Sh. 

Eg. 

21  28 

I 

Tr. 

In. 

17  4 

II.* 

Tr. 

In. 

22  26 

I 

Sh. 

Eg. 

19  21 

II. 

Tr. 

Eg. 

23  39 

I 

Tr. 

Eg. 

20  2  45  45.2 

I. 

Ec. 

Dis. 

80  6  27 

II 

Sh. 

In. 

(5  9 

I. 

Oc. 

Re. 

8  49 

II 

Sh. 

Eg. 

23  52 

I. 

Sh. 

In. 

8  58 

II 

Tr. 

In. 

21  I  6 

I. 

Tr. 

In. 

II  14 

II 

Tr. 

Eg. 

2  4 

I. 

Sh. 

Eg. 

«7  35  31  6 

I 

*  Ec. 

Dis. 

3  18 

I. 

Tr. 

Eg. 

20  59 

I 

.*  Oc. 

Re. 

8  48  33  5 

II. 

Ec. 

Dis. 

81  14  41 

I 

•  Sh. 

In. 

"  5  3  5 

II. 

Ec. 

Re 

15  56 

I 

•  Tr. 

Id. 

II  15 

II. 

Oc. 

Dis. 

x6  54 

I 

•  Sh. 

Eg. 

13  31 

II.* 

Oc. 

Re. 

18  7 

I 

.•  Tr. 

Eg. 

NoTS.*— In^  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Bo,  eclipse. 

Oc  denotes  occuUation;  Tr.,  transit  of  the  satellite:  Sh..  transit  of  the  shadow;  *  Visible  at  Washintton. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


d 


d     r 


III. 


d 


II. 


IV.  No  Eclipse. 


Configurations  at  16^  jo'^ 

/or  an 

Inverting  Telescope. 

Day. 

West 

East 

I 

i-O 

2'                     '3 

4" 

2  : 

1 

2' 

0 

•I                          3*               4* 

31 

I' 

0 

3-            4* 

•2C 

4 

3* 

0 

4"I         2' 

5i 

3*                       '4.  2- 

0 

6 

4"                            2 

0 

!• 

7 

4'                                                    '3    '3 

i  0 

•2 

8;Oi- 

9' 

4- 

• 

0 

2-     '3 

•4 

2* 

0  -I 

•3 

lO 

'4                                                        I*  -a 

I  0 

3* 

• 

XI 

Os- 

•4 

0 

•I              '2 

12 

02- 

3"         '4       '1 

0 

13 

•3                     -2 

•4 

0 

1' 

M 

•3       M 

0 

•2                    '4 

15' 

Oi- 

•4 

i6< 

2' 

0 

•3 

•4         -ll 

17 

•2  I* 

0 

3* 

•4 

i8 

03- 

•I                 '2 

4* 

19  02- 

3-             I- 

0 

4' 

20 

•3                      -2 

c 

5   ;. 

I-                   4- 

21 

•3             -I 

c 

22  1 

4* 

0 

1-                 2 

23 

4*                                  2' 

•lO 

•3 

24 

4-                                                        -2 

I-O 

3* 

1  25! 

4* 

0 

•1 

«•                  -2 

26 
27 

28 

•4 

3*          I- 

c 

)     2- 

5 

'I 

•4                    3*                2- 

c 

•4                -3             -I 

0 

•2« 

29  i 

30; 

"31  Or 


•4 


•2 


O    '3     I- 
•I      O       -4 


2* 


•3 
•4  3' 
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JUPITER'S  SATELLITES,  1899. 


WASHINGTON  MEAN 

TIME. 

FEBRUARY. 

d     h    m       B 

d     h    m       8 

d     h    m       s 

1     o  39  137 

II. 

Ec. 

Dis. 

10     0  40 

II. 

Sh. 

Eg. 

19  19  49  10.4 

III. 

Ec. 

Dis. 

2  55  34  3 

II. 

Ec. 

Re. 

0  48 

II. 

Tr. 

In. 

21   31   14.4 

III. 

Ec. 

Re. 

3     7 

II. 

Oc. 

Dis. 

3     2 

II. 

Tr. 

Eg. 

20     0  42 

III. 

Oc. 

Dis 

5  23 

II. 

Oc. 

Re. 

8  25  17.3 

I. 

Ec. 

Dis. 

I  53 

I. 

Sh. 

In. 

12     3  47  3 

I. 

Ec, 

Dis. 

II  47 

I. 

Oc. 

Re. 

I  56 

III. 

Oc. 

Re. 

15  27 

I.» 

Oc. 

Re. 

11     5  31 

I. 

Sh. 

In. 

3    3 

I. 

Tr. 

In 

21   36 

III. 

Sh. 

In. 

6  44 

I. 

Tr. 

In. 

4     6 

I. 

Sh. 

Eg. 

23  35 

III. 

Sh. 

Eg. 

7  44 

I. 

Sh. 

Eg. 

5  14 

I. 

Tr. 

Eg. 

2     2  50 

III. 

Tr. 

In. 

8  55 

I. 

Tr. 

Eg. 

14    9 

11* 

Sh. 

In. 

4  16 

III. 

Tr. 

Eg. 

16  30  36.3 

II.* 

Ec. 

Dis. 

x6  31 

II." 

Sh. 

Eg. 

9    9 

I. 

Sh. 

In. 

18  46  48.0 

II. 

Ec. 

Re. 

16  31 

II.* 

Tr. 

In. 

10  24 

I. 

Tr. 

In. 

18  56 

II. 

Oc. 

Dis. 

18  45 

II. 

Tr. 

Eg. 

II  22 

I. 

Sh. 

Eg. 

21   II 

II. 

Oc. 

Re. 

23  14  586 

I. 

Ec. 

Dis. 

12  35 

I. 

Tr. 

Eg. 

1»    2  53  317 

I. 

Ec. 

Dis. 

21     2  33 

I. 

Oc. 

Re. 

19  44 

11. 

Sh. 

In. 

6  15 

I. 

Oc. 

Re. 

20  21 

I. 

Sh. 

In. 

22     6 

II. 

Sh. 

Eg. 

15  51  24.3 

Ill* 

Re. 

Dis. 

21  30 

I. 

Tr. 

In. 

22  15 

II. 

Tr. 

In. 

17  34  27.3 

III.* 

Ec. 

Re. 

22  34 

I. 

Sh. 

Eg.    • 

8     0  31 

II. 

Tr. 

Eg. 

20  54 

III. 

Oc. 

Dis. 

23  41 

I. 

Tr. 

Eg. 

6  32     8.0 

I. 

Ec. 

Dis. 

22  12 

III. 

Oc. 

Re. 

22    8  21  57.0 

II. 

Ec. 

Dis. 

9  55 

I. 

Oc. 

Re. 

23  59 

I. 

Sh. 

In. 

10  38     0.6 

II. 

Ec. 

Re. 

4     3  38 

I. 

Sh. 

In. 

18     I  II 

I. 

Tr. 

In. 

10  39 

II. 

Oc. 

Dis. 

4  52 

I. 

Tr. 

In. 

2  12 

I. 

Sh. 

Eg. 

12  53 

11* 

Oc. 

Re. 

5  51 

I. 

Sh. 

Eg. 

3  22 

I. 

Tr. 

Eg. 

17  43  14.0 

I.* 

Ec. 

Dis. 

7     3 

I. 

Tr. 

Eg. 

II  35 

II. 

Sh, 

In. 

21     0 

I. 

Oc. 

Re. 

13  56  257 

II.» 

Ec. 

Dis. 

13  57 

II.* 

Sh. 

Eg. 

28     9  29 

III. 

Sh. 

In. 

16  12  43.1 

II.* 

Ec. 

Re. 

14     3 

II.* 

Tr. 

In. 

XX  25 

III. 

Sh. 

Eg. 

16  24 

II.* 

Oc. 

Dis. 

16  17 

II.* 

Tr. 

Eg. 

14  22 

Ill* 

Tr. 

In. 

18  40 

II.* 

Oc. 

Re. 

21  21  50.3 

I. 

Ec. 

Dis. 

14  49 

1* 

Sh. 

In. 

6     I     0  230 

I. 

Ec. 

Dis. 

14     0  43 

I. 

Oc. 

Re. 

15  33 

III.* 

Tr. 

Eg. 

4  23 

I. 

Oc. 

Re. 

18  28 

I* 

Sh. 

In. 

15  57 

1* 

Tr. 

In.     , 

II  53  27.5 

III. 

Ec. 

Dis. 

19  39 

I. 

Tr. 

In. 

17     I 

1* 

Sh. 

Eg. 

13  37  32.1 

Ill* 

Ec. 

Re. 

20  41 

I. 

Sh. 

Eg. 

x8    8 

1* 

Tr. 

Eg. 

17     0 

III.* 

Oc. 

Dis. 

21  50 

I. 

Tr. 

Eg. 

24     3  26 

II 

Sh. 

In. 

18  23 

III.* 

Oc. 

Re. 

15     5  47  31.3 

II. 

Ec. 

Dis. 

5  45 

II. 

Tr. 

In. 

22     6 

I. 

Sh. 

In. 

8     3  403 

II. 

Ec. 

Re. 

348 

II. 

Sh. 

Eg. 

23  20 

I. 

Tr. 

In. 

8  II 

II. 

Oc. 

Dis. 

758 

II. 

Tr. 

Eg. 

6     0  19 

I. 

Sh. 

Eg. 

10  25 

II. 

Oc. 

Re. 

12  II  34.0 

1* 

Ec. 

Dis. 

I  31 

I. 

Tr. 

Eg. 

15  50    5  4 

I.* 

Ec. 

Dis. 

15  28 

I.* 

Oc. 

Re. 

9     I 

11. 

Sh. 

In. 

19  10 

I. 

Oc. 

Re, 

25     9  x8 

I. 

Sh. 

In. 

II  23 

II. 

Sh. 

Eg. 

16     5  31 

III. 

Sh. 

In. 

10  25 

I. 

Tr. 

In. 

II  32 

II. 

Tr. 

In. 

7  29 

III. 

Sh. 

Eg. 

XI  30 

I.* 

Sh. 

Eg. 

13  47 

II.* 

Tr. 

Eg. 

10  36 

III. 

Tr. 

In. 

X2    36 

I.* 

Tr. 

Eg. 

19  28  41.6 

I. 

Ec. 

Dis. 

II  52 

III.* 

Tr. 

Eg. 

21  39  32.3 

II. 

Ec. 

Dis 

22  51 

I. 

Oc. 

Re. 

12  56 

I* 

Sh. 

In. 

26     2     7 

II. 

Oc. 

Re. 

7  16  34 

I.* 

Sh. 

In. 

14    7 

I.* 

Tr. 

In. 

6  39  49.8 

I. 

Ec. 

Dis. 

17  48 

I.* 

Tr. 

In. 

15    9 

!.• 

Sh. 

Eg. 

9  55 

I. 

Oc. 

Re. 

18  47 

I. 

Sh. 

Eg. 

16  18 

I.* 

Tr. 

Eg. 

23  47  29.0 

III. 

Ec. 

Dis. 

19  59 

I. 

Tr. 

Eg. 

IT    0  52 

II. 

Sh. 

In. 

27     X  28  35.1 

III. 

Ec. 

Re. 

8     3  13  171 

II. 

Ec. 

Dis. 

3  14 

II. 

Sh. 

Eg. 

3  46 

I. 

Sh. 

In. 

5  29  31.5 

II. 

Ec. 

Re. 

3  17 

II. 

Tr. 

In. 

4  26 

III. 

Oc. 

Dis. 

5  40 

II. 

Oc. 

Dis. 

5  31 

n. 

Tr. 

Eg. 

4  52 

I. 

Tr. 

In. 

7  55 

II. 

Oc. 

Re. 

10  18  25.7 

I. 

Ec. 

Dis. 

5  35 

III. 

Oc 

Re. 

13  56  567 

I* 

Ec, 

DU. 

13  38 

I* 

Oc. 

Re. 

558 

I. 

Sh. 

Eg. 

17  19 

I.* 

Oc 

Re. 

18     7  24 

I, 

Sh. 

In. 

7     3 

I. 

Tr. 

Eg. 

9     I  34 

III. 

Sh. 

In. 

8  35 

I. 

Tr. 

In. 

16  43 

11* 

Sh. 

In. 

3  32 

III. 

Sh. 

Eg. 

9  37 

I. 

Sh. 

Eg. 

18  58 

II. 

Tr. 

In 

6  46 

III. 

Tr. 

In. 

10  46 

I. 

Tr. 

Eg. 

19    4 

11. 

Sh. 

Eg 

8     6 

III. 

Tr. 

Eg. 

19     4  58  4 

II. 

Ec. 

Dis. 

21    XI 

II. 

Tr. 

Eg 

II     3 

I. 

Sh. 

In. 

21  21     4.6 

II. 

Ec. 

Re. 

28     I     8     8.0 

I. 

Ec. 

Dis 

12  16 

I. 

Tr. 

In. 

21  26 

II. 

Oc. 

Dis. 

4  22 

I. 

Oc 

Re. 

13  16 

I* 

Sh. 

Eg 

23  40 

II. 

Oc. 

Re. 

22  15 

I. 

Sh. 

In. 

14  27 

I.* 

Tr. 

Eg. 

19     4  46  40.3 

I. 

Ec. 

Dis. 

23  19 

I. 

Tr, 

In. 

22  18 

1 

II. 

Sh. 

In. 

8     5 

i    I. 

Oc. 

Re. 

— . 

Note. — In.,  denotes  ingress ;  Eg.,  egress;  Dis..  disappearance ;  Re., reappearance ;  Be,  eclipse. 

Uc.  denotes  occuUation  ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow;  *  Visible  at  Withincton 
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WASHINGTON  MEAN  TIME. 


FEBRUARY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


d 


d     r 

*    * 


III. 


IL 


IV.     No  Eclipse. 


Configurations  at  i^^  3<y°-  for  an  Inverting  Telescope. 


Day. 

Wast 

EasL 

z 

o 

•4 

•I  4 

2 

3* 

!• 

o 

2* 

•4 

3 

3- 

2' 

0 

•I 

4- 

41 

•3 

!•                   '20 

• 

4" 

5 

•30 

X' 

2* 

4* 

6 

•I     2*        O 

4» 

o 


X. 


3* 


8 


4' 


•2    3' 


•XI 


9l 

4' 

3'      !•    O 

2* 

lO 

4- 

3* 

2* 

o 

•I 

II 

4" 

•3 

X*       '2         O 

12 


•4 


'3       O 


•X  '2 


13  Oa- 

•4 

•i"       o 

•3 

14 

'4 

•2 

o 

x* 

'3 

15 

•4     -I    O 

•2                  3- 

i6,Oi' 

3-      O 

•4  a- 

17 

3* 

2* 

O    -I 

•4 

i8 

•3 

J- 

o 

•4 

19  i 

'3 

o 

•I 

•2 

•4 

20 

•1 

02- 

•3 

4' 

21 

•2 

o 

X* 

•3 

4' 

22 


•I  O        '2 


23  O3' 


Or 


4- 


241 

3* 
•3     4. 

2* 

4-     U 

-I« 

25; 

•2 

I-        0 

26 

4* 

•3 

0 

•I 

•2 

27 

4- 

!• 

0       2' 

•3 

28 


'4 


O 


!• 


•3 
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JUPITER'S  SATELLITES,  1899. 


WASHINGTON  MEAN 

TIME. 

1 

i                                                                                         MARCH. 

1 

d     h    m       8 

d     b    m       • 

d     h    lu       8 

1     o  27 

I. 

Sh. 

Eg. 

11  14     z 

I.*     Tr. 

In. 

88     3  55 

I. 

Sh. 

In. 

I  30 

I. 

Tr. 

Eg. 

15  17 

I.*     Sh. 

Eg. 

4  41 

I. 

Tr. 

In. 

10  5^  350 

II. 

Ec. 

Dis. 

16  12 

I.*     Tr. 

Eg. 

6     7 

I. 

Sh. 

Eg. 

15   19 

II.* 

Oc. 

Re. 

la   2  49  17.5 

II.      Ec. 

Dis. 

6  52 

I. 

Tr. 

Eg. 

19  36  23.8 

I. 

Ec. 

Dis. 

655 

II.      Oc. 

Re. 

18  4"«47.o 

II. 

Ec. 

Dis. 

22  49 

I. 

Oc. 

Re. 

10  26  12.8 

I.*    Ec. 

Dis. 

22  25 

II. 

Oc. 

Re. 

%  13  26 

III.* 

Sh. 

In. 

13  30 

I.*    Oc. 

Re. 

23     I  16     6.5 

I. 

Ec. 

Dis. 

15    22 

Ill* 

Sh. 

Eg. 

18     7  33 

I.      Sh. 

In. 

4     9 

I. 

Oc. 

Re. 

16  43 

I.* 

Sh. 

In. 

7  42  52.5 

III.      Ec. 

Dis. 

22   23 

I. 

Sh. 

In. 

17  46 

I.* 

Tr. 

In. 

8  28 

I.      Tr. 

In. 

23     7 

I. 

Tr. 

In. 

18     3 

III.* 

Tr. 

In. 

9  22     3.5 

III.      Ec. 

Re.^ 

84    0  35 

I. 

Sh. 

Eg. 

18  55 

I. 

8h. 

Eg. 

9  45 

I.      Sh. 

Eg. 

I  18 

I. 

Tr. 

Eg. 

19  10 

III. 

Tr. 

Eg. 

10  39 

I.*    Tr. 

Eg. 

z  21 

III. 

Sh. 

In. 

19  57 

I. 

Tr. 

Eg. 

II  40 

ni*   'Oc. 

Dis. 

3  14 

III. 

Sh. 

Eg. 

860 

II. 

Sh. 

In. 

12  40 

Ill*    Oc. 

Re. 

4  40 

III. 

Tr. 

In. 

8  10 

II. 

Tr. 

'In. 

21  51 

II.      Sh. 

In. 

5  39 

III. 

Tr. 

Eg. 

8  21 

II. 

Sh. 

Eg. 

23  43 

II.      Tr. 

In. 

13  41 

II.* 

Sh. 

In. 

10  23 

II. 

Tr. 

Eg. 

14     0  12 

11.      Sh. 

Eg. 

15  II 

II.* 

Tr. 

In. 

14     4  44  4 

1* 

Ec. 

Dis. 

I  55 

II.      Tr. 

Eg. 

16    2 

II.* 

Sh. 

Eg. 

17  16 

1* 

Oc. 

Re. 

4  54  32.0 

1.      Ec. 

Dis. 

17  23 

II.* 

Tr. 

Eg. 

4  II   II 

1* 

Sh. 

In. 

7  57 

I.      Oc. 

Re. 

Z9  44  29.0 

I, 

Ec. 

Dis. 

12   13 

I.* 

Tr. 

In. 

16     2     I 

I.      Sh. 

In. 

22  35 

I. 

Oc. 

Re. 

13  23 

L* 

Sh. 

Eg. 

2  55 

I.      Tr. 

In. 

26  16  52 

I.* 

Sh. 

In. 

14  24 

1* 

Tr. 

Eg. 

4  »3 

I.      Sh. 

Eg. 

17  33 

I. 

Tr. 

In. 

6     0  14  18.4 

II. 

Ec. 

Dis. 

5    6 

I.      Tr. 

Eg. 

19     4 

I. 

Sh. 

Eg. 

4  33 

II. 

Oc. 

Re. 

z6    6  29.5 

II.*    Ec. 

Dis. 

19  44 

I. 

Tr. 

Eg. 

8  33     0.4 

I. 

Ec. 

Dis. 

20    5 

II.      Oc. 

Re. 

86     7  59  56.5 

II. 

Ec. 

tL 

"  43 

I. 

Oc. 

Re. 

23  22  49.0 

I.      Ec. 

Dis. 

"  35 

II.* 

Oc. 

Re. 

•     3  45  ".I 

III. 

Ec. 

Dm. 

16     2  23 

I,      Oc 

Re. 

14  12  47.8 

I.* 

Ec. 

Dis. 

5  25  20.1 

III. 

Ec. 

Re. 

20  29 

1.      Sh. 

In. 

17     2 

I.* 

Oc. 

Re. 

5  39 

I. 

Sh. 

In. 

21  21 

I.      Tr. 

In. 

27  II  20 

!• 

Sh. 

In. 

6  40 

I. 

Tr 

In. 

21  22 

III.      Sh. 

In. 

"  59 

I.* 

Tr. 

In. 

7  51 

I. 

Sh. 

E?. 

22  42 

I.      Sh. 

feg. 

13  32 

I.* 

Sh. 

Eg. 

8     5 

III. 

Oc. 

Dis. 

23  16 

III.      Sh. 

Eg. 

14  10 

I.* 

Tr. 

Eg. 

8  50 

I. 

Tr. 

Eg. 

23  32 

I.      Tr. 

JEg. 

15  38    4  5 

III.* 

Ec. 

Dis. 

9  10 

III. 

Oc. 

Re. 

IT     I   13 

III.      Tr. 

In. 

17  15  27  5 

III.* 

Ec. 

Re. 

19  17 

II. 

Sh. 

In. 

2   Z2 

III.      Tr. 

Eg. 

18  33 

III. 

Ot. 

Dis. 

21  21 

II. 

Tr. 

In. 

zi    7 

II.*    Sh. 

In. 

19  32 

III. 

Oc. 

Re. 

21  38 

II. 

Sh. 

Eg. 

X2  53 

11*    Tr. 

In. 

28     2  58 

II. 

Sh. 

In. 

23  34 

II. 

Tr. 

Eg. 

Z3  28 

II.*    Sh. 

Eg. 

4  19 

II. 

Tr. 

In. 

7     3     I   18.8 

I. 

Ec. 

Dis. 

15     5 

II.*    Tr. 

Eg. 

5  19 

11. 

Sh. 

Eg. 

6  10 

I. 

Oc. 

Re.- 

17  51  10.8 

I.      Ec. 

Dis. 

631 

II. 

Tr. 

Dis. 

1     g     0     8 

I. 

Sh. 

In. 

20  50 

I.      Oc. 

Re. 

8  41     8.6 

I. 

Ec. 

1            '     7 

I. 

Tr. 

In. 

18  Z4  58 

i.*    Sh. 

In. 

II  28 

I.* 

Oc. 

Re. 

2  20 

I. 

Sh. 

Eg. 

15  48 

I.*    Tr. 

In. 

86    5  49 

I. 

Sh. 

In. 

3  18 

I 

Tr. 

Eg. 

17  10 

I.*     Sh. 

Eg. 

6  26 

I. 

Tr. 

In. 

13  31  25.6 

11* 

Ec. 

Dis. 

17  59 

I.      Tr. 

Eg. 

8     I 

I. 

Sh. 

Eg. 

17  43 

II.* 

Oc. 

Re. 

19     5  24  30.3 

H.      Ec. 

Dis. 

8  36 

I. 

Tr. 

E?- 

21  29  35.0 

I. 

Ec. 

Dis. 

9  16    • 

II.      Oc. 

Re. 

21  17  185 

II. 

Ec. 

Dis. 

9     0  37 

I. 

Oc. 

Re. 

X2   19  28.6 

I*    Ec. 

Dis. 

80     0  44 

II. 

Oc 

Re. 

17  24 

Ill* 

Sh. 

In. 

Z5  16 

!.•    Oc. 

Re. 

3    9  28.3 

I. 

Ec. 

Dis. 

18  36 

I. 

Sh. 

In. 

20    9  26 

I.      Sh. 

In. 

5  54 

I. 

Oc. 

Re. 

19  19 

III. 

Sh. 

Eg. 

10  15 

I.*    Tr. 

In. 

81     0  17 

I. 

Sh. 

In. 

19  34 

I. 

Tr. 

In. 

zz  38 

I.*     Sh. 

Eg. 

0  53 

I. 

Tr. 

In. 

20  48 

I. 

Sh. 

Eg. 

II  40  23.5 

III.*    Ec. 

Dis. 

2  29 

I. 

Sh. 

Eg. 

21  40 

III. 

Tr. 

In. 

12  26 

I*    Tr. 

Eg. 

3     3 

I. 

Tr. 

Eg. 

21  45 

I. 

Tr. 

Eg. 

13  18  40.1 

Ill*     Ec. 

Re. 

5  19 

III. 

Sh. 

In. 

22  42 

III. 

Tr. 

Eg. 

15     8 

Ill*    Oc. 

Dis. 

7  " 

III. 

Sh 

Eg. 

10    8  34 

II. 

Sh. 

In. 

16     7 

III.*    Oc. 

Re. 

8     3 

III. 

Tr. 

In. 

10  32 

11* 

Tr. 

In. 

21     0  24 
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Note.— In.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc.  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washinffton. 
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APRIL.                                                                                            1 

d     h    m       • 

d    h    m       • 

d     h    m       • 

1 

1      O    20 

Oc. 
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11      2    14 

III. 

Oc. 

Re. 

Zl     8  16 

I* 

Tr. 

Eg.  ; 

i8  45 

Sh. 

In. 

8     6 

II. 

Sh. 

In. 

17  13 

III. 

Sh. 

In. 

19  19 

Tr. 
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8  48 

11* 

Tr. 

In. 

17  53 

III. 

Tr. 

In. 

20  57 

Sb. 

Eg 

10  26 

II.* 

Sh. 

Eg. 

19     I 

III. 

Tr. 

Eg. 

21    29 

Tr. 

Eg. 

II      z 

11* 

Tr. 
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19    4 

III. 

Sh. 
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2  10  35  36.8 

II.* 

Ec. 
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12  28    4.8 
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Ec. 
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23  56 

II. 

Sh. 

In.      , 

13  53 

II.» 

Oc. 
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Oc. 
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II. 

Tr. 
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I  *• 
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Dis. 
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II. 
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Oc. 
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Tr. 
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I. 
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Tr. 
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Tr. 
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I. 

Oc. 

Re. 
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I. 
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Tr. 
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Oc. 
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I. 

Tr. 
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I. 
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I. 

Sh. 

Eg. 

21  12  51.5 
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I. 
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I. 

Tr. 

In. 

20  42 

II. 

Oc. 
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I. 
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I. 
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Tr. 

Eg. 

14  39 

III* 

Tr. 
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I. 

Sh. 
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I. 
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Oc. 
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I. 

Sh. 

Eg. 
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III! 

Ec. 

Dis. 
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Sh. 

In. 
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NoTB.— In.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc.  denotes  occultation:  Tr.,  transit  of  the  satellite:  Sh..  transit  of  the  shadow;  *  Visible  at  Washington. 
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Tr. 
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Oc. 
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Oc. 
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Oc. 
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I. 

Oc. 
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II 
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U* 
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Ec. 
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Note. — In.,  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance  ;  Re.,  reappearance ;  Ec,  eclipse. 

OCn  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  M  WathinntoiL 
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NoTK.— In.,  denotes  inKress ;  Eg.,  egress;  Dis.,  disappearance ;  Re., reappearance ;  Ec,  eclipse. 

Or..  d<>nnteit  occultation  :  Tr..  transit  of  the  satellite;  Sh..  transit  of  the  shadow;  *  Visible  at  Washingtoo. 
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WASHINGTON  MEAN  TIME. 
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NoTX. — In.,  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Be.,  eclipse. 

Oc  denotes  occnltation:  Tr..  transit  of  the  satellite:  Sh..  transit  of  the  shadow;  *  Visible  at  Washinfton. 
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WASHINGTON  MEAN  TIME. 


I. 


OCTOBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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IV.     No  Eclipse. 
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NoTB. — In.,  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Bfr,  eclipte. 

Oc,  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh..  transit  of  the  shadow;  *  Visible  at  Washinitto& 
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WASHINGTON  MEAN  TIME. 


DECEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


III. 


IL 


IV.     No  Eclipse. 


Configurations  at  18^  00™  for  an  Inverting  Telescope. 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION.  ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  "o"  are  those  of  the 
eastern  elongation,  as  seen  in  an  inverting  telescope.  The  apparent  positions  of  a  satellite  at 
any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days  and 
hours  which  has  elapsed  since  the  last  east  elongation.  The  times  of  these  elongations  may 
be  found  from  the  following  tables.  Mimas  can  be  seen  only  within  a  few  hours  of  each  elong- 
ation: the  time  of  every  elongation  visible  at  Washington  is  therefore  given.  The  times  of 
other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  subtracting 
any  multiple  of  the  period.  For  the  three  outer  satellites  the  times  of  elongation  and  conjunc-. 
tion  are  given.     The  following  abbreviations  are  used: — 


E.,  East  Elongation, 

I.,  Inferior  Conjunction  (south  of  planet), 

W.,  West  Elongation, 

S.,  Superior  Conjunction  (north  of  planet). 
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13 

18.2  E. 

27 

II.O  E. 

II 

3.8  E. 

24 

20.5  E. 

18  17.4  E. 

Apr.  I  10.3  E. 

15 

3.1  E. 

28 

19.9  E. 

12 

12.7  E. 

26 

5.4  E. 

20  2.3  E. 

2  19  2  E. 

16 

12.0  E. 

30 

4.8  E. 

13 

21.5  E. 

27 

14.3  E. 

1     21  II. 2  E. 

4  4.0  E. 

17 

20.9  E. 

May  z 

13.6  E. 

15 

6.4  E. 

28 

23.2  E. 

22  20.1  E. 

5  12.9  E. 

19 

5.8  E. 

2 

22.5  E. 

16 

15.3  E. 

30 

8.0  E. 
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WASHINGTON 

MEAN  TIME  OF  GREATEST  ELONGATION. 

ENCELADUS— ( Concluded.) 

d      h 

d      h 

d       h 

d      h 

d      h 

d     h 

May  31  16.9  E. 

Jane  21    6.0  E. 

July  II  19.2  E. 

Aug.    I     8.4  E. 

Aug.  21  21.7  £. 

Sept.  II  II. I  E. 

June    2     Z.8  E. 

22  14.9  E. 

13     4.1  E. 

2    173  ^• 

23     6.6  E. 

12  20.0  E. 

3  10.7  E. 

23  23.8  E. 

14  13.0  E. 

4      2  2  E. 

24  155  E. 

14    4.9  E. 

4  19.5  E. 

25    8.7  E. 

15  21.9  £. 

5  II. I  E. 

26    0.4  E. 

15  13  8  E.     ^ 

6    4.4  E. 

26  17.6  E. 

17     6.7  E. 

6  20.0  E. 

27    9  3  E. 

16  22.7  E.     1 

7  133  E. 

28     2.4  E. 

18  15.6  E. 

8     4.8  E. 

28  18.2  E. 

18    7.6  E. 

8  22.2  E. 

29  11.3  E. 

20    0.5  E. 

9  13  7  E. 

30    31E. 

19  16.5  E. 

10    7.0  E. 

30  20.2  E. 

21     9.4  E. 

10  22.6  E. 

31  12.0  E. 

21     1.4  E. 

II  15.9  E. 

Jnly    2     3.1  E. 

22  18.3  E. 

12    7.5  £. 

Sept.  I  20.8  £. 

22  10.3  E. 

13    0.8  E. 

3  13  9  E. 

24    3.2  E. 

13  16.4  E. 

3    5.7  E. 

23  T9.2  E. 

14    9.7  E. 

4  22.8  £. 

25  12.0  E. 

15     13  E. 

4  14.6  £. 

25    4.0  E. 

15  18.3  E. 

6    77E. 

26  20.9  E. 

16  10.2  E. 

5  23.5  E. 

26  13.0  E. 

•    17    3.4  E. 

7  16.6  E. 

28    5.8  E. 

17  19. 1  E. 

7    8.4  E. 

27  21.8  E. 

18  12.3  E. 

9     1.4  E. 

29  14  7  E. 

19    4.0  E. 

8  17.3  E. 

29    6.7  E. 

19  21.2  £. 

10  10.3  E. 

30  23.5  E. 

20  12.8  E. 

10    2.2  £. 

30  15.6  E. 

TETHYS. 

d      h 

d      h 

d      h 

d      h 

d      h 

d     h 

Mar.  II    7.4  E. 

Apr.  14    6.9  E. 

May  18    6.2  E. 

June  21    5.3  E. 

July  25    4.6  £. 

Aug.    28    4.2  E. 

13    47E. 

16    4.2  E. 

20    3.4  E. 

23    2.6  E. 

27     1.9  E. 

30     1.3  E. 

15    2.0  E. 

18     1.5  E. 

22    0.7  £. 

24  23.9  E. 

28  23.2  £. 

31  22.8  E. 

16  23.3  E. 

19  22.8  E. 

23  22.0  £. 

26  21.2  E. 

30  20.5  E. 

Sept.    2  20.1  E. 

18  20.6  E. 

21  20.1  E. 

25  19  3  E. 

28  18.5  E. 

Aug.    I  17.8  E. 

4  17  4  E. 

20  17.9  E. 

33  17  4  E. 

27  16.6  E. 

30  15.8  E. 

3  15.Z  E. 

6  14.8  £. 

22  15.2  E. 

25  14.6  E. 

29  13.9  E. 

July    2  13.1  E. 

5  12.4  E. 

8  12.Z  E. 

24  12.6  E. 

27  1 1.9  E. 

31  11.2  E. 

4  10.4  E. 

7    9.8  E. 

10    9.4  £. 

26    9.8  E. 

29    9.2  E. 

June  2    8.4  E. 

6    7.7  £. 

9    7.1  E. 

Z2     6.7  £. 

28    7.2  E. 

May   I    6.5  E. 

4    5.7  E. 

8    5.0  E. 

ZI    4.4  £. 

Z4    4.0  £. 

30    4.4  E. 

3    38E. 

6    3.0  £. 

zo    2.3  £. 

Z3    1.7  E. 

z6     1.4  E. 

Apr.     I     1.7  E. 

5     I.I  E. 

8    0.3  E. 

zz  23.6  E. 

Z4  23.0  E. 

17  22.7  E. 

2  23.0  E. 

6  22.4  E. 

9  21.6  £. 

Z3  20.8  E. 

z6  20.3  E. 

19  20.0  E. 

A  20.4  E. 

8  19.7  E. 

zi  18.9  E. 

Z5  18.2  E. 

18  17.6  E. 

21  17.3  E. 

6  17.7  E. 

10  17.0  E. 

13  16.2  E. 

Z7  13.4  E. 

20  14.9  £. 

23  14.6  £. 

8  15.0  E. 

12  14.3  £. 

X5  13.5  E. 

Z9  12.8  £. 

22   12.2  E. 

25  12.0  E. 

10  12.3  E. 

14  1 1.6  E. 

17  10.8  E. 

az  zo.o  E. 

24    9.3  £. 

27    93E. 

12    9.6  E. 

16    8.9  E. 

19    8.0  £. 

23    74E. 

26    6.8  £. 

29    6.6  E. 

DIONE. 

d      h 

d      h 

d      h 

d      h 

d     h 

d     h 

Mar.  19  16.7  E. 

Apr.  2Z  12.8  £. 

May  24    8.7  £. 

June  26    4.5  E. 

July  29    0.4  E. 

Aug.    30  20  6  E. 

22  10.4  E. 

24    6.5  E. 

27    2.3  E. 

28  22.1  E. 

31  18. 1  £. 

Sept.    2  14.4  £. 

25    4.1  E. 

27    0.2  E. 

29  20.0  E. 

July    z  15.8  E, 

Aug.   3  1 1.7  E. 

5    8.1  E. 

27  21.8  E. 

29  17.8  E. 

June   I  13.6  E. 

4    94E. 

6    5-4  E. 

8     1.8  E. 

30  15.4  E. 

May   2  1 1.5  E. 

4    7.3  E. 

7    3iE. 

8  23  I  £. 

10  19.5  E. 

Apr.     2    9.1  E. 

5    51E. 

7    0.9  E. 

9  20.8  E. 

11  16.8  £. 

13  13  2  £. 

5    2.8  E. 

7  22.8  E. 

9  18.6  E. 

Z2  14.4  £. 

14  10.5  £. 

16    6.9  £. 

7  20.5  E. 

10  16.4  E. 

12  12.2  £. 

15    8.1  E. 

17     42  E. 

19    0.6  E. 

10  14.2  E. 

13  lo.i  E. 

15    59E. 

z8     1.7  E. 

19  2x9  E. 

21   18.4  K. 

13    78  E. 

16    3.8  £. 

17  23.5  E. 

20  19.4  E. 

22  15.6  £. 

24  12.1  £. 

16    1.5  E. 

18  21.4  E. 

20  17.2  E. 

23  13. 1  E. 

85    93E. 

27    5.8  E 

18  19.2  £. 

21  15.1  E. 

23  10.8  £. 

26    6.7  E. 

28    3.0  E. 

29  23.5  E. 
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RHEA. 

TITAN. 

HYPERION.                 1 

d      h 

d      h            1 

d      h 

d      h 

d 

d 

Mar.  19  21.2  £. 

June  27    5.0  E,   1 

Apr.      3  1 1.9  S. 

June 

29  21.0  I. 

Mar.      3.2  I. 

June   27.3  S. 

24    9.7  E. 

Jul> 

'      I  17  3  F. 

7    8.7  E. 

3  23.2  W. 

8.0  W. 

July     2.8  E. 

28  22.1  B. 

6     5.7  E. 

II     8.7  I. 

7  22.1  S. 

13.5  s 

7.8  I. 

Apr.     2  10.5  E. 

10  180  £. 

15  II. I  W. 

XX  18.7  E. 

19.2  E. 

12.8  W. 

6  22  9  E. 

15     6.4  E. 

19  10.4  S. 

15  x8.8  I. 

24.4  I. 

18.4  S. 

II  II. 3  E. 

19  18.7  E. 

23    7.0  E. 

19  21. 1  W. 

29.3  W. 

23  9  E. 

15  23.7  E- 

24     71  E. 

27     6.8  I. 

23  19.9  s. 

Apr.      3.7  S.     1 

28.9  I. 

20  12. 1  £. 

28  194  E. 

May      I    9.2  W. 

27  16.5  £. 

9.4  E. 

Aug.     3.0  W. 

25     0.4  E. 

Aug 

.     2     7.8  E. 

5    8.2  S 

31  16.7  I. 

X4.6  I. 

8.6  S. 

29  12.8  E. 

6  20.2  E. 

9    4  9  E. 

Aug. 

4  19. 1  W. 

X9.5  w. 

14.1  £. 

May     4    1.2  £. 

xz     8.6  E. 

X3    4.8  I. 

8  18.0  S. 

24.9  s. 

X9.0  I. 

8  X3.5  E. 

Z5  21.0  E. 

X7    7.0  W. 

Z2  14.8  E. 

30.6  E. 

24.x  W. 

13    1.8  £. 

20    9.5  E. 

2X    5.9  S. 

z6  Z5.X  I. 

May      5.7  I.     1 

29.8  s. 

17  14.2  £. 

24  2X.9  E. 

25    2.5  E. 

20  17.5  W. 

Z0.6  W. 

Sept.    4.3  E. 

22    2.3  £. 

29  X0.4  E. 

29    2.3  I. 

24  16.7  S. 

z6.z  S. 

9.2  L 

26  X4.8  £. 

Sept.    2  22.8  E. 

June    2    4.4  W. 

28  X3.7  E. 

2X.7  E. 

14.4  w. 

31     31  E. 

7  "3  E- 

6    3  4  S. 

Sept. 

X  X4.X  L 

26.8  I. 

20.1  s. 

June    4  X5.4  E. 

zz  23.8  E. 

9  23.8  E. 

5  16.6  W. 

31.7  w. 

25.5  E. 

9    3.8  K 

z6  Z2.3  £. 

X3  23.6  I. 

9  15.7  S. 

J 

nne     6.2  S. 

30.4  I. 

Z3  z6.z  £. 

az    0.8  E. 

z8     1.6  W. 

Z3  Z2.9  £. 

XX.8  E. 

Oct.     5.6  W. 

x8    4.4  E. 

25  13  3  E. 

22    0.7  S. 

Z7  X3.6  I. 

x6.a  I. 

XI.4  s. 

22  X6.7  E. 

30    Z.8  E. 

25  2X.2  E. 

2X  x6.x  W. 

2X.8  W. 

x6.8  E. 

lAPETUS. 

d 

d 

d 

d 

d 

d 

Mar.     X2.2  W. 

Apr. 

2Z.O  E. 

May     30.1  W. 

July 

8.Z  E. 

Aug 

[.     X6.4  W.       1 

Sept.    25.3  E. 

Apr.       X.9  S. 

May 

9.9  L 

June     19.3  S. 

4 

27.0  I. 

Sept.      6.0  S.         < 

Oct      X4.8  I. 

THE  APPARENT  ELEMENTS  OF  SATURN'S  RINGS. 

a 

^ 

P 

/ 

/' 

u                        u' 

Inclination  of 

The  Elevation 

The  Elevation 

Earth's  Longitude  from  Saturn 

Northern 

of  the  Earth 

of  the  Sun 

counted  on  Plane  of  Ring 

Greenwich 

Outer 

Outer 

Semi-Minor 

above  the 

above  the 

from  the  Ring's  Ascend- 

Mean 

Major 

Minor 

Axis  to  Circle 

Plane  of  the 

Plane  of  the 

ing  Node  on  the— 

Nnnn 

Axis. 

Axis. 

of  Declination 

Rina. 

Ring. 

Sm  UwU* 

#»«h*Ov 

•»^bAVa 

from  North 
to  East 

*^***p* 

Equator. 

EeUptic. 

99 

99 

e         f 

• 

e        r 

0      t 

•       * 

Jan.      0 

3427 

X544 

+  4  58.5 

•I- 26  47.0 

+  26   37.6 

311  4X.6 

269  23.5 

20 

3482 

15.68 

+  5  12.5 

•f  26  46.2 

+  26   39.7 

314     4.5 

271  46.6 

Feb.      9 

3566 

16.03 

+  5  239 

+  26  43.0 

+  26   41.5 

316     4.4 

273  46.6 

Mar.      I 

36.74 

16.48 

+  5  319 

+  26  38.8 

+  26   43.2 

317  32.0 

275  14.2 

21 

37  97 

16.99 

+  5  36.1 

+  26  35.2 

+  26   44.7 

318  19.9 

276     2.2 

Apr.    10 

3923 

1754 

+  5  36.4 

+  26  33.5 

+  26  45.9 

318  24.1 

276     6.5 

30 

4035 

18.05 

+  5  32.9 

+  26  33.9 

+  26   47.0 

317  45  6 

275  28.1 

May    20 

41.15 

18.43 

+  5  26.1 

•1-26  36.2 

+  26   47.9 

316  31 8 

274  144 

June     9 

41.48 

18.61 

+  5  173 

+  26  39.4 

+  26  48.6 

314  57.2 

272  39.9 

29 

41.27 

18.55 

+  5    8.0 

•1-26  42.6 

+  26  49.x 

313  20.4 

271     3.2 

July     19 

4057 

18.27 

+  5    0.2 

+  26  45.8 

+  26   49.4 

312     0.5 

269  43  3 

Aug.      8 

3951 

17.83 

+  4  556 

+  26  49.2 

•1-26   49.6 

3ZI  X2.7 

268  55.6 

28 

3828 

17-31 

+  4  54  9 

+  26  53.0 

+  26  49.5 

3x1     5.6 

268  48.6 

Sept.    17 

3703 

16.78 

+  4  58.7 

+  26  57.1 

•1-26   49.2 

311  41.8 

269  24.8 

Oct.       7 

3590 

16.30 

+  5    6.4 

+  27     0.6 

426   48.8 

312  58.2 

270  41.4 

27 

3499 

1590 

+  5  173 

+  27     2.3 

-1-26   48.2 

314  48  8 

272  32.0 

Nov.    16 

34  34 

15.60 

+  5  30.1 

+  27      I.I 

+  26   47.3 

317     50 

274  48.3 

Dec.      6 

34.00 

1540 

+  5  43  7 

+  26  56.2 

+  26   46.3 

319  37-2 

277  20.6 

26 

33.98 

1532 

+  5  571 

+  26  47.6 

+  26   45.1 

322  15.1 

279  58.6 

31 

3402 

15.3X 

+  6     0.2 

+  26  44.8 

+  26   44.7 

322  54.2 

280  37.8 

1        The  factor  to  be  mi 

altiplied  by  a  and  ^  to  obtain  the  axes  0 

f— 

The 

inner  ellipse  of  the  outer  ring  =  0.8801 

,            log  fact 

or  =  9.9443 

The 

outer  ellipse  of  the  inner  ring  =  0.8599 

log  fact 

or  =  9  9344 

The 

inner  ellipse  of  the  inner  ring  =  0.6650 

log  fact 

or  =  9.8228 

The 

inner  ellipse  of  the  dusky  ring  =  0.5486 

1,            log  fact 

or  =  9.7392 

Note.— Tl 

le  positive  sign  of  /  indicates  that  the  visible  si 

irface  of  the  ring 

is  the  northern  one. 
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1                                             ' 

3 

f 

Apparent  Apsides.                     /        /^ 

Date.    Position  App.  Distances.         /         /\ 
Angle.    Ariel.  UmbrieL          '          / 

e                 M                  w                                    / 

%. 

7 

/         \^   V*               Apparent  Apsides. 

«^^^       \*        \          Date.    Position  App.  Distances. 
V^\  -t        \          \                       Angle.  Titania.  Oberon.  • 

v^W    \                      •        -        . 

Max.   8.  325.4    14. 1      19.6                    1 

y  y        1             Mar.  8,    325.4     32.2     43.1 

May  27,  332.3    14.7      20.3                    I 

^v 

-J]         j             May 27,    332.3     33.7      45.0 

Aug.  15,  337.9    14. 1      19.7           \        \ 

7\/        /     Aug.  15.    337.9     32.a     43.1 

^ 

J 

f 

1 

APPARENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  iN  t8g9. 

AS  SEEN  IN  AN  INVERTING  TELESCOPE, 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 

ARIEL.                    1                 UMBRIEL. 

TITANIA. 

OBERON. 

North. 

South. 

North. 

Sooth. 

North. 

Sooth. 

North  and  South.    | 

d       h 

Mar.  27     6.6 

Apr.     3  20.1 

II     9.6 

18  23.2 

26  12.8 

d      h 
Mar.  31     1.3 
Apr.     7  14.9 

15     44 
22  18.0 

30    7.6 

d       h 
Mar.  15  21.2 
24     4.2 
Apr.     I  II. 2 

9  18.3 
18     1.4 

d      h 

Mar.  17  23.0 

26    6.0 

Apr.     3  130 

II  20.1 

20    32 

d     h 

Feb.  27  13. 1 

Mar.    8    5.9 

16  22.9 

25  16.0 

Apr.     3    9.2 

d      h 
Mar.    3  21.5 
12  14.4 

21     74 

30    0.6 

Apr.    7  17.8 

d      h 
Apr.     7     3.2  N. 

13  21.3  S. 

20  15.4  N. 

27     9.6  S. 
May    4    3.8  N. 

May    4    2.4 
II  16.0 

19    56 

26  19.2 

June    3    8.8 

May    7  21.2 

15  10.8 

23    0.4 

30  14.0 

June    7     3.6 

26    8.5 
May    4  15.7 
12  22  9 
21     6.0 
29  13.2 

28  10.3 

May    6  17.5 

15    0.7 

23    7.8 

31  150 

12    2.4 
20  19.8 

29  13  3 
May    8    6.8 

17     03 

16  II. I 

25    4-6 

May     3  22.1 

12  15.6 

21    •90 

10  22.0  S.   1 
17  16.3  N.  . 
24  10.5  S.    1 
31     47N. 
June    6  22.9  S. 

10  22.4 
18  12.0 
26    1.6 

July     3  15.2 

11  4.8 

14  17.2 

22     6.8 

29  20.4 

July     7  lo.o 

M  23.5 

June    6  204 
15     3.6 
23  10.7 

July     I  17.8 
10    0.9 

June    8  22.2 

17     53 
25  12.5 

July     3  19.6 

12     2.7 

25  17.8 
June    3  1 1.3 
12    4.8 
20  22.2 
29  15.6 

30    2.5 

June    7  20.0 

16  135 

25    7.0 
July     4    0.3 

13  17.1  N. 
20  11.3  S. 
27    5  4  N. 
July     3  23.5  s. 
10  17.4  N. 

i8  18.3 
26    7.8 
Aug.    2  21.3 
10  10.8 
18    0.3 

22  13.1 
30     2.6 
Aug.    6  16. 1 
14     5.6 
21  19.1 

18    7.9 

26  15.0 

Aug.    3  21.9 

12    4.9 
20  II  9 

20    9.7 
28  16.7 
Aug.     5  23  7 
14     6.6 
22  13.6 

July     8     9.0 
17     2.1 
25  19.2 

Aug.     3  12.3 
12     5.4 

12  17.6 
21  10.7 

30    38 

Aug.    7  20.8 

16  13.8 

17  1 1.2  S. 
24    5.0  N. 

30  22.7  S. 

Aug.    6  16.4  N. 

13  X0.0  S. 

25  13.8 

1  Sept.    2     3.2 

9  16.7 

17    6.1 

24  19.4 

29    8.5 
Sept.   5  22.0 

13  11.4 

21    0.8 

28  14. 1 

28  18.8 
Sept.    6     1.6 
14     8.4 
22  15.2 
30  21.9 

30  20.5 
Sept.    8     33 

16    lO.I 

24  16.8 
Oct.     2  23.5 

20  22.3 
29  15.2 
Sept.    7    8.0 
16    o.6* 
24  17.1 

25    6.7 

Sept.    2  23.6 

IX  16.3 

20    8.8 

29     13 

20    3.6  N 

26  21. 1  S. 

Sept.   2  14.5  N. 

9    78S. 

16     i.o  N. 

i 

d       h 
Period  of  Ariel,           2  12.485 

Period  of  Umbriel,     4     3.46c 

) 

Period  of  Titai 
Period  of  Obex 

d        h 
lia,           8  16.9^ 
•on,        13  11. u 

ternate  one.    The 

»2 

19 

Note.— For  A 
1    may  be  found  1 
1 

riel  only  every  third  elonxation  ii 
by  adding  multiples  of  the  period 

1  given,  and  for 
of  the  satellite. 

Umbriel  every  al 

intermediate  ones 

t 
-        -J 

SATELLITE  OF  NEPTUNE,  1899. 
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IT 


Data 

Position 

Anf;Ie 

of  Apsis. 

Apjsarest 
Distance 
at  Apsis. 

Feb.    4. 

0 
257.8 

+  16.7 

Sept.  28, 

263.2 

+  16.9 

Dec.  17. 

261.6 

+  16.9 

APPARENT  ORBIT  OF  THE  SA  7  E LUTE  OF  NEPTUNE  IN  tSgg, 
.  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 

East 

w 

West. 

East 

West 

East 

West 

d 

h 

d      h 

d      b 

d      b 

d      h 

d 

h 

Jan. 

0 

II.O 

Jan.          3    9.5 

Mar. 

12     0.1 

Mar.       14  22.6 

Nov.       I  23.6 

Nov. 

4 

22.1 

6 

8.1 

9    6.6 

7  20.7 

10 

19.2 

12 

52 

15     38 

Sept. 

4     5.1 

Sept.        7     3.6 

13   178 

16 

16.3 

18 

2.3 

21     0.8 

10    2.1 

13     0.6 

19  14.8 

22 

134      j 

23 

234 

26  22.0 

« 

15  23.2 

18  21.7 

25   I1.9 

28 

105 

29 

20.5 

Feb.         I  19. 1 

21  20.2 

24  18.7 

Dec.       ]     9.0 

Dec. 

4 

76  ; 

Feb. 

4 

17.6 

7  162 

27  17.2 

30  157 

7    6.2 

10 

4.7  ■ 

10 

147 

13  13  3 

Oct. 

3  14  2 

Oct.          6  128 

13     3  3 

16 

1.8 

16 

118 

19  10.4 

9  II  3 

12    98 

19     04 

21 

23.0 

22 

8.9 

25     7-5 

15     8.3 

18     6.9 

24  215 

27 

20.I 

2S 

6.0 

> 

Mar.         3    4.5 

21     54 

24     39 

30  186 

Jan. 

2 

17.2 

Mar. 

6 

30 

9     1.6 

27     2.5 

30     i.o 

Jan.        5  157 

• 

The  above  times  are  those  of  each  passage  of  the  satellite  through  the  apsis  of  its  apparent 
orbit.  The  position  of  the  satellite  at  any  time  may  be  found  by  measuring  around  the  orbit 
from  the  apsis,  last  passed  through,  remembering  that  the  radius  vector  of  the  satellite 
describes  equal  areas  in  equal  times. 

Period  of  the  s^itellite  of  Neptune,  5'<  21^.045. 


Note. — In  the  prece'dir  g  diagra  ns  the  central  circle  represents  the  planet  and  is  on  the  same  scale  as  the  orbits. 
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PHENOMENA,  1899. 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


Jan. 


m 


d      h 

4  I      - 

5  II     - 

6  6     9 

7  7- 

8  6     o 

8  9  15 


9 

9 
II 

II 

i8 

21 


I 

13 

4 
6 

i6 


45 
52 


Feb. 


22  8  47 

25     3     - 

25  7     5 

28  13     - 

29  8     - 
31  22     - 

2   18  20 

4  17     X 

5  15  57 

6  8  16 

8  20     2 

9  23     - 

18  14  25 

20  23  40 

21  7     - 

23  16    - 

26  I     - 

26   22      - 


26  22      - 

Mar.  2  o  58 

2  15    - 

4  o  28 

4  7- 

5  2  13 


7 
12 

12 

12 

12 

13 

16 

17 
20 

20 

24 
26 

27 
29 

31 

Apr.   I 


20  45 
2     - 


19 


4 

7 

9 
II 


21  - 

22  X 

3  - 
II  52 
II  - 
10    - 

5    - 

3  45 

5  34 
8  47 


6  9& 9  +  4  32 

9       Greatest  brilliancy. 

6V(L 2^+6     6 

9       in  Perihelion. 

dSC S  +  258 

6  id 9-+-7  26 

6k(L b  +  311 

6  9  (L 8  +  256 

0      Eclipsed,  invis.  at  Wash. 

g       Greatest  elong.W.   23  38 
»       intS 

6V(L ^—  248 

69h 9-^3    I 

6  sa ^  +  6  II 

Olio 

9       Greatest  Hel.  Lat.  N. 

\}      in  Aphelion. 

6:^  a 3^+5  55 

dSC S  +  246 

6  hd '2  +  253 

6  9(L 9  +  4  18 

6i  (L »— 4  37 

9       Greatest  elong.W.  46  52 

6V€ V  —  2  40 

6  S(L ^  +  5    5 

9      Greatest  Hel.  Lat.  S. 

y      Stationary. 

d  8  0  Superior. 

^      Stationary. 

6V(L V+5  45 

^      Stationary. 

dSC S  +  230 

^      Greatest  Hel.  Lat.  N. 

6  hC b  +  233 

6  9€ 9  —  056 

D^0 

6  i  (L •&  —  5  30 

§      Stationary. 
Db0 

\f       in  Perihelion. 

6^€ V— 2  23 

0      enters  <V>t  Spring  com. 

6  ^  € ^  +  4  39 

\f      Greatest  elong.  £.  x8  45 

9      in?S 

{^       Greatest  Hel.  Lat.  N. 

6V(L lf+5  44 

c5S(L S+215 

6  k  a )2  +  2i6 


d     h  m 

Apr.   I   12  - 

I   19  - 

6  16  I 

8  12  - 

9  20  26 

11  15  - 

14     7  23 

17  14  50 

19  16     - 

23  I     - 

24  o    - 

25  2    - 

25     5  39 

27  10  40 

28  13  37 

29  14     - 
29  21     - 

May  6  12  16 

7  4  28 
9  12     - 

IX  17  25 

16      2      2 

20  6      - 
22      6      - 

22      9    17 

24  17   20 

25  18   49 

26  21      - 

June  5    8  30 

6  19  40 

7  -    - 

8  2  56 

8     6- 

10  21      - 

12  21      - 
X3  17  12 

14      2      - 

14  14      - 

15  4     - 

18  15   50 

20  23      - 

21  I    28 


22 

22 

23 


I    46 


4     - 


July 


27  II     - 


3 
5 


18     - 
9  26 


5  II  20 

6  5     - 
9  10  17 

12     9  51 


g       Stationary. 
Ij       Stationary. 

69(L 

^       in  Aphelion. 

d  »C 

d  8  0  Inferior. 


9 


•      •  I 

5  43 
2  18 


6  wa ^  —  2 

6  s  a ^  +  5 

5      intS 
D^0 

J       Stationary. 


5 
o 


6 
6 
6 


2^(L 
SC 
h(L 
9 

9C 


in  Aphelion, 
in  Aphelion. 


3^  +  5  53 

S  +  2    9 

h  +  2     9 


9  —  7  17 


69C 


g  —  8  22  I 

Greatest  elong.  W.  26  15 


6V€ ^  —  I  51 


6  sa 
9 

6VC 
dSC 
6  kd 
4'S0 
6  9C 


^  +  5  41 

Greatest  Hel.  Lat  S. 

Greatest  Hel.  Lat  S. 


V+  ^    4 
S  +  2  XI 

b  +  2  13 

9  —  59 
g  —  2  13 


Eclipsed,  invis.  at  Wash.    ! 

V-  I  43' 


0 

$      in  Perihelion. 
d*C 


6  9Q  Superior. 
dSV 

O 
6  $C 


J  +  6  17 


8  +  a  17 


V+  6    6 

enters  SZ,  Summer  com. 
S  +  a  18 


6  hC Ij  +  aaa 

C      Eclipsed,  invis.  at  Wash. 

\l       Greatest  Hel.  Lat.  N. 

2{      Stationary, 

0     in  Aphelion. 
<J9C 9  —  059 

6VC W-X38 

6  9V 9  +  046 

dSC ?+4  5a 

6  S  € ^  +  6  38 
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WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


d     h  m 

July  i6      I  7 

I            i6   15  - 

17  13  - 

18  10  10 

19  9  2 
21    19  - 


23 

20 

26 

20 

Aug 

.  I 

18 

3 

23 

4 

19 

7 

10 

48 

21 
48 


10      2   40 

12     5     - 
12    12    29 

14    18    15 

15  16  57 

16  5     - 

x8  16  - 

ig  22  - 

21     4  - 

21  12  - 

26   22      - 

27  16    - 

29      2      Z 

Sept.  2  22  13 

4     5- 
4     9  20 

4  14    - 
7  19  23 


8  20 

9  I 


9 
II 

II 

12 


15 

I 

I 
O 


34 


22 

42 


15  15    - 
17  20     - 

19     3     - 
19  12     - 

22  13     - 
25     9  43 

29  13     - 

30  12     - 
Oct.   4  13  21 

4  17  38 
6  12  33 
6  16  32 

8  8  25 

9  8  51 
9  18     - 

11  o     - 

12  14     - 


6:U(L :«+5  53 

5  iny 

9  in  Si 

6  $>(L S  +  2I9 

6  k  <L I2  +  226 

^  Greatest  elong.  £.    27     o 

$       in  Aphelion. 

6^  a ^— 130 

$       Stationary. 

6  9  a 9  +  3  39 

6  \l  a {^+026 

6  id ^  +  6     I 

§      Stationary. 

6:U(L i^+527 

dSC S  +  212 

6  kd 12  +  2  17 

g       Greatest  Hel.  Lat.  S. 

d  S  0  Inferior. 
9      in  Perihelion. 
Ij       Stationary. 

69  9 »  —  524 

□  SO 

^      Stationary. 

<5VC V—  I  17 

dSC S  +  4     8 

6  9  a 9  +  6  44 

g       Greatest  elong.  W.  18     i 

6  i  a ^  +  4  54 

\}      in  Perihelion. 
6V(i V+  4  SI 

DhO 

9      Greatest  Hel.  Lat.  N. 

dSC S+154 

6  k  a ^2  +  1 55 

(5  9  0  Superior. 

^      in?S 

^      Greatest  Hel.  Lat.  N. 
Dtp© 

0     enters  ^b,  Autumn  com. 
d  VC V—  I     I 

tp      Stationary, 
d  8  0  Superior. 

dSC 5  +  5  56 

6  9(i 9  +  6     5 

6  ^a ^  +  3  15 

6V(L V+  4  H 

dSC S+135 

dhC 12-I-I27 

<i»9 8-0  43 

6  ^V ^~iii 

»      in?5 


d     h  m 

Oct.  22    18  5 

22    19  - 

24  23  - 

26  I  - 

29     8     - 
Nov.  3     9  44 

3  14     - 

3  19  45 

4  7   lO 

4     8     5 

4  16  59 

5  18  47 

6  3     - 
8     7     - 

12     5     - 
12  15     - 

12  16     - 

14  o    - 

15  19    - 

15    21       - 
19      2   29 

25  15      - 
25    18      - 

27  4      - 
29   23      - 


30 

Dec.  I 

I 
2 
2 

2 

3 
3 
3 

5 
5 


4 
5 
4 
4 


59 

I 


19  41 
4     6 

7  34 

20  53 
12  - 
19     - 


6     7 

9  21 

10     8 

15  9 

16  3 
i6     - 


16 

17 

17 
21 

22 


9 
o 

12 

8 

12 


45 


24  18     - 

29     I     3 

29  16  52 

30  6     7 
30  22  54 


6V€  ^ tp  —  o  48 

^       in  Aphelion. 

452^ 5—  2  20 

9  ^    a  Librae ....    *  —  o     6 

6  9^ 9—  033 

6:U(L 2^  +  3  39 

69  S »  —  148 

6  9  (L 9  +  2  24 

6  Sa ^  +  115 

6  9  a 8— 039 

dSC S+119 

6k(L    .  • b  +  X     I 

9      iny 

(5»S »— 237 

9      Greatest  Hel.  Lat  S. 
6VQ 
d^S   •••••••  ^"-038 

(59S 9  —  024 

6  9  i 9  +  o  II 

9      Greatest  elong.  E.  22  27 

6^(i V  —  045 

9      Stationary. 

6  9  9 »-0  43 

6  9k 9-1  54 

6  ©0 

69  i »+0  23 

9      rnft 

6V<i 2^+3    7 

(5  SC S  +  I    9 

0      Eclipsed,  invis.  at  Wash. 

6  9  a S+048 

6  id ^  —  056 

6  kd b  +  039 

c59C 9  —  2  II 

6  9  0  Inferior. 
^       in  Perihelion. 

6  ik ^  —  148 

69  S S  +  228 

9       in  Aphelion. 

J       Stationary. 

g       Greatest  Hel.  Lat.  N. 

(C       Eclipsed,  vis.  at  Wash. 

6W(L W  —  048 

6  kQ 
O      enters  V^ ,  Winter  com. 

69  § g   +  2i6 

g       Greatest  elong.  W.  22  11 

6:>l(L i:+2  35 

c5  SC S  +  I     o 

6  9  d 8  +  1  30 

6   k  a 12+0   20 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 
(North  Latitudes  and  West  Longitudes  are  Considered  Positive,^ 


Place. 


Abastuman  . ' 

Abo  .         , 

Adelaide 

Albany  (New  Ods.)  • 

Albany  {Old  Olfs.) 

Alfred  {N.  Y.)      •. 
Algiers  (Old  Obs) 
Algiers  (New  Ol/s.) 
Allegheny    . 
Altona 

Amherst 
Annapolis    . 
Ann  Arbor  .     .    . 
Arequipa  (Harvard) 
Armagh 

Athens 
Bamberg 
Beloit  . 
Bergen 
Berkeley 

Berlin  . 

Berlin  (Urania)  , 
Berne  . 

Besan^on     •         • 
Bethlehem  . 

Birr  Castle  • 
Bogota 
Bologna 
Bombay 
Bonn    . 

Bordeaux     . 
Boston  (University) 
Bothkamp  . 
Breslau 
Brisbane 

Brussels  (Ucele)  . 

Brussels  ((9/</  Obs.) 

Budapest 

Cairo   . 

Cambridge  (England) 

Cambridge  (Mass,) 
Cape  of  Good  Hope 
Catania 
Chapultepec 
Charkow 


Latitude. 


+  41  42  24 
+  60  26  56.8 

-345538.5 
+  42  39  12.7 

+  4239495 
+  42  15  19.8 

+  3644    O 

+  36  47  50 
+  40  27  41.6 

+  5332453 

+  42  22  17. 1 

+  3858535 
+  42  1648.0 

- 16  24 

+  5421  12.7 

+  375820.7 

+  49  53  5 
+  4230  9.0 

+  602354 

+  37  52  21.7 

+  52  30  16.7 
+  5231  30.7 

+  4657  8.7 
+  471459.0 
+  403623.4 

+  53  5470 
+   43548 

+  4429470 
+  185345 

+  5043450 

+  4450  7.2 
+  42  21  32.5 
+  5412  9.6 
+  51  656.5 
-2728    0.0 

+  504753 
+  5051  10.7 

+  4729347 
+  30    438.2 

+  52  12  51.6 

+  42  22  47.6 
-3356    3.6  i 

+  37301331 

+  1925  175 
+  50    o    9.6, 


Reduction 

to 

Geocentric 

Latitude. 


-  "  35  5 

-  10  2.1 

+  10  56.8 

—  II  38.0 

—  II  38.0 

-  11  37  o 

-  II  10.8 

-  II  II. 3 

-  "  31  3 

-  II  10.2 

-  II  37-3 

-  II  24.5 

-  II  37  o 
+  6  18.4 

-  II  4.2 

-  II  18.9 

-  II  30.7 

-  II  37-6 

-  10  2.7 

-  II  18.3 

-  II  17. I 

-  II  17.0 
-II  390 

-  II  38.5 

-  II  31 9 

-  11  13.3 

-  I  51-5 

-  II  40.3 

-  7  81 

-  II  26.9 

-II  40.4 

-  11  37-2 

-  II  5-3 
-II  25,0 

+  9  32.2 

-  II  26.6 

-  II  26.3 

-  11  38.0 

-  10  6.5 

-  II  18.9 


Log  p. 


9999351 
9.9988S7 

9999520 

9.999326 

9.999326 

9999337 
9.999476 

9-999474 
9.999383 
9.999049 

9-999334 
9.999420 

9999336 
9.999884 

9.999029 

9999445 

9999141 

9999331 
9.998888 

9.999448 

9.999075 

9999075 
9.999216 

9.999208 
9999379 

9.999060 

9999991 
9.999279 

9.999847 

9.999120 

9.999271 

9-999334 

9999033 
9.9991 10 

9.999689 

9.999118 
9.999117 
9.999202 
9.99963a 
9.999082 


Longitude. 


From  Washington. 


-  II  37-3 

9999334 

+  10  48.0 

9999543 

—  II  16.0 

9.999457 

-  7  X8.2 

9999838 

-  II  30.2 

9.999138 

h     m       8 

-  7  59  41 

-  6  37  22.12 

-14  22  35.97 
-013    8.9 
-013  16.49 

+  o    251.33 

-  52032.5 

-  5  20  24.26 
+  011  47.22 

-  5  48    2.06 

-  o  18  11.04 
-02  19.22 
+  o  26  39.48 

-  O  22  46 

-  4  41  40.3 

-643  10.6 

-  5  51  491 
+  04751.6 

-  5  29  28.5 
+  3    046.66 

-  6  I  50.62 
-61  43.22 

-538    1-4 
-532  12.9 

-  o   643.86 

-  4  36  34.8 

-  o  II  17 

-  5  53  40.6 

-  9593145 

-  5  36  39.00 

-56  10.30 

-  o  24   0.7 

-  5  48  46.9 

-  61624.55 

-15  2022.11 

-  52541.9 

-  5  25  44  4 

-  6  24  31. 1 

-713  24.62 

-  5    8  38.46 

-  o  23  44.72 

-  6  22  10.47 

-6    835 
+  I  28  22.53 

-  73311.48 


From  Greenwich. 


h     m        8 
~    25125 
-    I  29     6.41 

-  9  14  20.30 
+  4  55    6.8 
+  4  54  59-22 


+  5" 

-  o  12 

-  o  12 
+  520 
-039 


+ 
+ 
+ 
+ 
+ 


450 

5    5 

5  34 

4  45 
o  26 


7.04 
16.8 

8.55 
2.93 

46.35 

4.67 

56.49 
5519 
30 

354 


-  I  34  54-9 

-  04333.4 

+  5  56  7.3 
-021  12.8 
+  89    2.37 

-  o  53  34.91 

-  05327.51 

-  o  29  45.7 

-  o  23  57.2 
+  5    I  31.85 

+  031  40.9 

+  4  56  59 

-  o  45  24.9 

-451  1574 

-  o  28  23.29 

+  02    5.41 

+  444150 
-040  31.2 

-  I    8    8.84 
-10  12    6.40 

-  o  17  26.2 
-017  28.7 

-  I  16  15.4 
-25    8.91 

-  o   022.75 

+  4  44  30.99 
-113  54.76 

-  I    o  19 

+  6  36  38.24 

-  2  24  55.77 
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- 

POSITIONS  OF  OBSERVATORIES. 

1 

(North  Latitudes  and  West 

Longitudes  are  Considered  Positive 

.) 

1                                                                                   ~^'^~' 

Reduction 

Longitude. 

1 

Place. 

Latitude. 

to 
Geocentric 

Log/». 

1 

1 

Latitude. 

From  Washington. 

From  Greenwich.    1 

Charlottesville     . 

O           f            w 

+  38     2     1.2 

f           n 

-  "  19-3 

9.999444 

h     m       8 
+  0     549.51 

+ 

h     m       a 
514     5-22 

Chicago  {Old  Obs,)      . 

+  41  50    I.O 

-  II  35  9 

9.999348 

+   042  11.02 

+ 

5  50  26.73  ; 

Christiania  . 

+  59  54 440 

-  10    8.7 

9.998899 

-  ss^  9.29 

— 

0  42  53.58 

Cincinnati  {New  Ods.) . 

■+•39    819.5 

-  II  25.4 

9.999416 

+  0  29  25.58 

+ 

53741.29 

Cincinnati  (OM  Obs.)  . 

+  39    626.5 

—  II  25.2 

9.999417 

+  0  29  43.34 

+ 

5  37  59.05 

Clinton 

+  43    3170 

-  11  38.7 

9.999316 

-  0  638.26 

+ 

5    I  37.45 

Coimbra 

+  40  1224.5 

-  II  30.3 

9.999389 

-  43432.6 

+ 

0  33  43.1 

Columbia  {Missouri)   . 

■+•3856517 

-  II  24.4 

9.999421 

+  11    2.62 

+ 

6   918.33 

Copenhagen 

+  5541  12.9 

-  10  53  I 

9.998997 

-  5  58  34.47 

— 

050  18.76 

Cordoba 

-31  25  15.5 

+  10  22.2 

9.999602 

-  05127.5 

+■ 

4  16  48.2 

Cracow 

+  50    3519 

-  II  29.9 

9.999137 

-  6  28    6.08 

— 

I  19  50.37 

Crowborough 

+  5i>    3    6.5 

-  11  25.4 

9.9991 12 

-  5    8  53.0 

— 

0   037.3 

Dantzig 

+  54  21  18.0 

-  II     4.1 

9.999029 

-  62255.3 

— 

I  14  39.6 

Denver 

+  39  40  36.4 

-  II  27.9 

9.999402 

+  I  51  31.92 

+ 

6  59  47.63 

Dorpat 

+  582247.1 

—  10  26.4 

9998934 

-  6  55    9.06 

— 

I  46  53-35 

Dresden 

+  51    2  16.8 

-  "  25.4 

9.9991 12 

-  6    3  10,55 

— 

0  54  5484 

Dublin 

•<-53  23  130 

-  II  II. 3 

9999053 

-  4  42  54.6 

+ 

025  21. 1 

Dun  Echt    . 

+  57    936 

-  10  39.2 

9.998962 

-  45835.7 

+ 

0    9  40.0 

Durham 

+  5446    6.2 

-  11     0.9 

9.999019 

-  5    I  5596 

+ 

0    619.75 

Dusseldorf  . 

+  51  12  25.0 

—  11  24.6 

9.999108 

-  53521.2 

— 

027    5.5 

Edinburgh  . 

+  555723.2 

-  10  50.7 

9.998991 

-  4  55  32.66 

+ 

01243.05 

Evanston  {Dearborn)  . 

+  42    333.4 

-  II  36.5 

9.999342 

+  0  42  26.6 

+ 

55042.3 

Florence  {Reaie  Museo) 

+  4346    4.1 

-  II  39  7 

9999298 

-  55317.2 

— 

045    1.5 

Florence  {Arcetri) 

+  434514.6 

-  II  39  7 

9.999298 

-  55317.11 

— 

0  45    1 .40 

Geneva 

+  46  1 1  58.8 

-  II  39.9 

9.999236 

-  5  32  52.48 

— 

0  24  36.77 

Genoa. 

+  4425    9.3 

—  II  40.2 

9.999281 

-  54357.1 

— 

03541.4 

Georgetown 

+  38  54  26.0 

~  II  24.2 

9.999422 

+  00    2.53 

+ 

5    818.24 

Glasgow  {Missouri) 

+  391345-6 

-  II  25.8 

9999414 

+  13    2.26 

+ 

611  17.971 

Glasgow  {Scotland) 

+  555242.8 

-  10  51.5 

9.998993 

-  451    51 

+ 

0  17  10.55 

Gohlis 

+  51  21  35.0 

-  II  23.7 

9.999104 

-  5  57  45  36 

— 

0  49  29.65 

Qioi!t\2.{Old  Obs,) 

+  5056    5.2 

—  II  26.0 

9.9991 14 

-  551  10.87 

— 

04255.16 

Gotha .         .         •         . 

+  5056379 

-  II  25.9 

9.999114 

-  5  51    6.27 

— 

0  42  50.56 

Gottingen    . 

+  51  31  48.2 

-  II  22.8 

9.999100 

-  5  48    2.05 

— 

0  39  46.34 

Graz    .... 

+  47    4  37-2 

-  II  38.8 

9.999213 

-  6  10    4 

— 

I    148 

Greenwich  . 

+  51  2838.1 

-  II  23.1 

9.999101 

-  5    815.71 

0    0    0.00 

Grignon 

+  473342 

-  II  37.8 

9.999201 

-  5  25  54 

— 

0  17  38 

Hamburg     . 

+  53  33    70 

—    II    lO.I 

9.999049 

-  5  48    9.4 

— 

0  39  53-8 

Hanover 

+  434215.3 

-  II  39.6 

9.999300 

-  0  19    7.80 

+ 

4  49    791 

Harrow 

+  51  3447.1 

-  II  22.6 

9.999098 

-  5    655.8 

+ 

0    I  19.86 

Hastings-on-Hudson  . 

+  40  59  25 

-  II  33  2 

9.999369 

-  0  1 2  46. 1 

+ 

4  55  29.6 

Haverford    . 

+  40   0  40. 1 

-  II  29.4 

9-999394 

-  0    7    3.01 

+ 

5    I  12.70 

Heidelberg  . 

+  492435 

-  II  32.5 

9.999153 

-  5  43    4-2 

— 

0  34  48.5 

Helsingfors 

+  60    942.6 

-  10    5.6 

9.998893 

-  6  48    4.85 

— 

I  3949.14 

Hereny 

+  471547-4 

-  II  38.4 

9.999208 

-  6  14  40.4 

— 

I    6  24.7 

Hongkong  . 

+  22  18  12.2 

-    8  10.7 

9.999789 

-124457.6 

"~ 

7  3641.86 

1 

^2 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

1 

{North  Latitudes  and  West 

Longitudes  are  Considered  Positive 

0 

Place. 

Latitude. 

Reduction 
to 

Log  p. 

Longitude. 

Geocentric 

Latitude. 

From  Washington. 

From  Greenwich. 

Hudson 

+  41  1442.6 

-  II  341 

9.999363 

h    m       8 
+  01728.45 

h    m       8 

+  5  25  44.16 

Jamaica 

+  18  24  51 

-    658.7 

9.999854 

+  03  13.8 

+  511  29.48 

Jena  (University) 

+5055356 

—  II  26.0 

9.9991 15 

-  5  54  36.5 

-  0  46  20.8 

Kalocsa 

+  4631  42 

-  II  39.6 

9.999227 

-  6  24  lo.o 

-  I  15  54-3 

Karlsruhe    • 

+  49    029.6 

-  II  33.9 

9999163 

-  5  41  52.2 

-  0  33  36.5 

Kasan .... 

+  554724.4 

—  10  52.2 

9.998995 

-  82444.78 

-  3  16  29.07 

Kew     .... 

+  51  28    6 

—  II  23.2 

9.999101 

-  5    7    0.6 

+  01  15.1 

Kiel     .         .        . 

+  542028.5 

-^  II     4.2 

9999030 

-  54851-40 

-  0  40  35.69 

Kiew    .... 

+  5027  10.5 

—  II  28.2 

9.999127 

-  7  10  16.44 

-  2    2    0.73 

Kis  Kartal  . 

+  474154.8 

-  II  37-5 

9.999197 

-  62627.4 

-  I  18  11.7 

Konigsberg . 

+  544250.4 

-  II     1.3 

9.999021 

-  6  30  14.82 

-  I  21  59.11 

Kremsmiinster    . 

+  48    323.1 

-  II  36.7 

9.999188 

-  6   4  47.35 

-  05631.64 

La  Plata 

-345430.3 

+  10  56.7 

9.999520 

-  I  16  38.7 

+  35137.0    , 

Leiden 

+  52    920.0 

-  II  19.3 

9.999084 

-  526  11.93 

-  0  17  56.22 

Leipzig 

+  5120    5.9 

-  II  23.9 

9.999104 

-  5  57  49  73 

-  0  49  34.02 

Liege  (0«^r/f)     . 

+  5037    7 

-  II  27-5 

9.999123 

-  5  30  30.9 

-  0  22  15.2 

Lisbon  [Marine  Obs,) , 

+  3842  17.6 

-  II  23.3 

9.999427 

-  431  42.2 

+  0  36  33.5 

Lisbon  (Royal  Obs,)    . 

+  384231.3 

—  II  23.1 

9.999427 

-  431  31.03 

+  0  36  44.68 

Liverpool    . 

+  5324   4.8 

—  II  II. 2 

9.999053 

-  4  55  58.38 

+  0  12  17.33 

Liibec .... 

+  535131.1 

-  II    7  9 

9.999042 

-  SST^    1.4 

-  0  42  45.7 

Lund   .... 

+  55  41  51.6 

-  10  53.0 

9.998997 

-  6    I    0.73 

-  0  52  45.02 

Lussinpiccolo  (Manora) 

+  4432  II 

-  IX  40  3 

9.999278 

-  6   6   8.12 

-  0  57  52.41 

Lyons  .... 

+  45  41  40  9 

-  II  40.3 

9.999248 

-  5  27  24.33 

-  0  19    8.62 

Madison 

+43    4370 

-  II  38.7 

9.999316 

+  049  22.11 

+  5  57  37.82  , 

Madras 

+  13    4    8.1 

-    5    7-6 

9.999925 

-10  29  15.06 

-  5  20  59.35 

Madrid 

+  402429.7 

—  II  31. 1 

9999384 

-  4  53  30.7 

+  0  14  45.0 

Manilla 

+ 14  35  25 

-    5  40.5 

9999907 

-13  12    6 

-8    350 

Mannheim  . 

+  49  29  II.O 

-  II  32.2 

9999151 

-  5  42    6.23 

-  0  33  50.52 

Marburg 

+  50  48  46.9 

—  II  26.5 

9.9991 18 

-  5  43  20.7 

-  0  35    5.0 

Markree 

+  54  10  31.8 

-  II    5.5 

9.999034 

-  4  34  27.3 

+  0  33  48.4 

Marseilles    . 

+  43  18  17.5 

-  II  39.1 

9.999310 

-  5  29  50.35 

-  0  21  34.64 

Mauritius     . 

-20    539 

+    7  30.8 

9.999828 

-  8  58  28.3 

-  3  50  12.6 

Melbourne  . 

-374953.2 

+  II  18. 1 

9.999449 

-1448    9.86 

-  9  39  54-15 

Meudon 

+  4848  18 

-  II  34-6 

9.999169 

-  51711.3 

-  0    8  55.6 

Mexico 

+  1926    1.3 

-    7  18.4 

9.999838 

+  I  28  10.96 

+  6  36  26.67 

Middletown  (Conn,)    . 

+  41  33  16.0 

-  II  35.1 

9.999355 

-  0  17  38.53 

+  4503718 

Milan  .... 

+  452759.2 

-  II  40.4 

9999254 

-  5  45    1.68 

-  0  36  45.97 

Modena 

+  443852.8 

-  II  40.4 

9.999275 

-  5  51  58.6 

-  0  43  42.9 

Moncalieri  . 

+  445951 

-  II  40.4 

9.999266 

-  5  39    5 

-  0  30  49 

Montreal 

+  453017.0 

-  II  40.4 

9999253 

-  01357.17 

+  45418.65 

Montsouris . 

+  48  49  18.0 

-  II  34.5 

9.999168 

-5^7  36.39 

-  0    920.68 

Moscow 

+  55  45  19-8 

—  10  52.5 

9.998995 

-  7  38  32.88 

-  2  30  17.17 

Mount  Hamilton 

+  37  20  24.6 

-  II  14.9 

9.999461 

+  2  58  19.10 

+  86  34.81 

Munich 

+  48    845.5 

-  II  36.5 

9.999186 

-  55441-84 

-  04626.13  , 

Naples 

+  4051  46.0 

-  II  32.8 

9999372 

-  6    5  17.50 

-  057    1.79 
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1                  - 

POSITIONS  OF  OBSERVATORIES. 

1 

{North  Latitudes  and  West 

Longitudes  are  Considered  Positive,) 

\ 

Reduction 

Loncttode. 

Place. 

■    Latitude. 

to 
Geocentric 

Log  p. 

1 

Latitude. 

From  WashingtotL 

From  Qreenwich.    1 

Nashville     . 

• 

+36  854.4 

»           n 

—  II     6.6 

9.999490 

h    m       s 
+  0  38  56.5 

+ 

h    m       8 

5  47ia.2 

Natal 

-  29  50  46.6 

+  10    3.7 

9.999637 

-  7  12  16.89 

— 

2    4    1. 18 

Neuchatel    . 

+  47    0    1.2 

-  II  38.9 

9999215 

-  5  36    5.57 

— 

0  27  49.86 

New  Haven  {Old  Obs'y) 

+  41  1836.5 

-  II  34-3 

9.999361 

-  01633.57 

+ 

45142.14 

New  Haven  {Yale  Univ.) 

+  41  1922.3 

-  II  34-4 

9.999361 

-   01635.15 

+ 

4  51  4056 

New  York  {Columb.  Coll.) 

+  404523.1 

-  II  32.4 

9999375 

-  0  12  22.07 

+ 

4  55  5364 

New  York  (Rutherfurd) 

+  404348.5 

-  II  32.3 

9.999376 

-  0  12  19 

+ 

\5SS1 

Nice     .         •         .         . 

+  434316.9 

-  II  39.6 

9.999299 

-  5  37  27.96 

— 

029  12.25 

Nicolaeff 

+  465821.3 

-  II  38.9 

9.999216 

-  7  16   9.58 

— 

2    753.87 

Northfield    . 

+  442741.6 

-  II  403 

9.999280 

+  14  20.10 

+ 

6  12  35.81 

Oakland  {Cal.)    . 

+  3748    5 

-  II  17.9 

9999449 

+  30  50.91 

+ 

8    9    6.62 

Odessa 

+  46  28  36.7 

-  II  39-6 

9.999228 

-  7  II  17.87 

— 

2    3    2.16 

Ogden          .        . 

+  41  13    8.6 

-  II  340 

9999363 

+  21943.85 

+ 

7  27  59  56 

O-Gyalla 

+  475227.3 

-  II  37.1 

9.999192 

-  6  21    1. 31 

- 

112  45.60 

Olmiitz 

+  49  35  43 

-  II  318 

9.999149 

-  6  17  24 

— 

198 

Oxford  (^Mississippi)    , 

+  3422  12.6 

—  10  52.0 

9.999533 

+  04951.4 

+ 

558    7.1 

Oxford  {Radcliffe) 

+  514535.4 

—  II  21.6 

9.999094 

-  5    313-1 

+ 

0    5    2.6 

Oxford  {University)     . 

+  5145342 

—  II  21.6 

9.999094 

-  5    3  153 

+ 

0    5    0.4 

Padua 

+  4524    2.5 

-  II  40.4 

9.999256 

-  sss 4491 

— 

0  47  29.20 

Palermo       .         , 

+  38    6  44.0 

-  II  19.7 

9.999442 

-  6    I  41.68 

— 

0  53  25.97 

Paramatta   . 

-  33  48  49-8 

+  10  46.9 

9.999546 

-15  12  15.9 

-: 

[o    4   0.2 

Paris    .         .         .         • 

+  4850  II. 2 

-  II  34.5 

9.999168 

-  5  17  36.74 

— 

0    921.03 

Philadelphia 

+  39  57    7.5 

—  II  29.2 

9.999396 

-  0    7  37  25 

+ 

5    038.46 

Plonsk 

+  523740.0 

—  II  16.4 

9.999072 

-  6  29  47.7 

— 

I  21  32.0 

Pola     .         . 

+  445148.7 

—  II  40.4 

9.999270 

-  6    3  38.65 

— 

0  55  22.94 

Portsmouth 

+  5048    3 

—  II  26.6 

9.9991 18 

-  5    3  509 

+ 

0   4  24.8 

Potsdam 

+  52  22  56.0 

-  II  17.9 

9.999078 

-  6    031.6 

— 

05215.9 

Poughkeepsie 

+  41  41  18 

-  II  35.5 

9999351 

-  0  12  42.1 

+ 

45533.6 

Prague  {University)     . 

+  50    5  15.8 

—  II  29.8 

9.999136 

-  6    5  56.0 

— 

0  57  40.3 

Princeton 

+  40  20  57.8 

—  II  30.8 

9.999385 

-  0    9  38.21 

+ 

4  58  37.50 

Princeton  {Halsted) 

+  402055.8 

-  II  30  9 

9.999386 

-  0    9  36.27 

+ 

4  58  39.44 

Providence  (Seagrave) 

+  414946 

-  II  35-9 

9999348 

-  022  38.19 

+ 

4  45  37.52 

Providence  {Ladd) 

+  41  50  21 

-  II  35.9 

9999348 

-  022  39.76 

+ 

4  45  35-95 

Pulkowa 

+  594618.7 

-  10  10.4 

9.998902 

-  7    9  3438 

— 

2    I  18.67 

Quebec 

+  464759.2 

-  II  39.2 

9.999220 

-  0  23  23.07 

+ 

4  44  52.64 

Quito  . 

-   0 14   0 

+    0    57 

0.000000 

+  074 

+ 

51520 

Riga    . 

+  5657    7 

-  10  41.3 

9.998967 

-  6  44  44 

— 

I  3628 

Rio  de  Janeiro     , 

-225423.7 

+    8  21. 1 

9.999779 

-  2  15  34.3 

+ 

25241.4 

Rochester    . 

+  43    916.8 

-  II  38.8 

9999314 

+  02    6.07 

+ 

5  10  21.78 

Rome  {Coll.  Rom 

•)    • 

+  41  53  53-6 

-  II  36.1 

9.999346 

-  558  11.26 

— 

0495555 

\  Rome  {Capitol)    , 

+  4153335 

-  II  36.0 

9999346 

-  55812.14 

— 

0  49  56.43 

'  Rome  {Vatican")  , 

+  41  54    4.8 

-  II  36.1 

9999346 

-  558    5.1 

— 

0  49  49.4 

1  Rousdon 

+  5042  38 

-  II  27.0 

9.999120 

-  45616.77 

+ 

0  II  58.94 

Rugby 

+  5222    7 

—  II  18.0 

9.999079 

-  5    3  13.7 

+ 

0    5    2.0 

San  Fernando 

+  362741.5 

-  II    8.9 

9.999483 

-  443  26.1 

+ 

0  24  49.2 

500 
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1 

POSITIONS  OF  OBSERVATORIES. 

1 

{North  Latitudes  and  West  Longitudes  are  Considered  Positive 

.) 

BloMA 

T   «*S*n«lA 

Reduction 
to 

Log  p. 

Longitudu. 

Place. 

LiaUCuae. 

Geocentric 

Latitude. 

From  Washington. 

From  Greenwich. 

o         t          n 

*       ff 

h    m       8 

h     m    8 

San  Francisco 

+  374727.9 

-  II  17.8 

9.999450 

+   31  27.06 

+ 

8    942.77 

Santiago  de  Chile 

-33   2642.0 

+  10  43.4 

9.999555 

-  0  25  29.4 

+ 

44246.3 

Schwerin 

+  53  37  37-9 

-  II     9.6 

9.999047 

-  5  53  56.6 

— 

0  45  40  9 

South  Hadley 

+  42  15  18.2 

-  II  37-0 

9.999337 

-  01755-42 

+ 

4  50  20.29 

Speier. 

+  491855.2 

-  II  32.9 

9.999156 

-  542    1.33 

— 

0  33  4562 

St,  Louis 

+  3838    3-6 

—  II  22.7 

9.999429 

+  0  52  33.40 

+ 

6    049.11 

I  St.  Petersburg  {^Academy) 

+  595629.7 

—  10    8.4 

9.998898 

-  7    929.17 

— 

2    I  13.46 

St.  Petersburg  (Univ.) 

+  595632.0 

-  10    8.4 

9.998898 

-  7    9  27.12 

— 

2    I  11.41 

Stockholm  . 

+  592033.0 

-  10  15.5 

9.998912 

-  6  20  29.70 

— 

I  12  13.99 

Stonyhurst  . 

+  535040 

-  II    8.0 

9.999042 

-  4  58  23.03 

+ 

0   9  52.68  ' 

Strassburg  (New  Obs,) 

+  4835    0.8 

-  II  35-3 

9.999174 

-  5  39  20.36 

— 

031    4.65 

Strassburg  (Old  Obs,) . 

+  4834538 

-  II  35  3 

9.999174 

-  5  39  18.20 

— 

0  31    2.49 

Sydney 

-3351411 

+  10  47-3 

9.999545 

-15  13    5.25 

— \ 

[o    449.54 

Syracuse 

+  43    2  13. 1 

-  II  38.6 

9999317 

-  0    3  42.35 

+ 

5    43336 

Tacubaya     . 

+  19  24  17.5 

-    7  17-8 

9.999839 

+  I  28  30.82 

+ 

6  36  46.53 

Taschkent   . 

+  41  1931-4 

-  "  34-4 

9.999361 

-  9  45  26.51 

— 

4  37  10.80 

Tokio  .... 

+  353917-5 

-  II    2.8 

9.999502 

-14  27  13.7 

— 

9  18  58.0 

Toronto 

+  43  39  35-9 

-  II  39.6 

9.999301 

+  09  18.94 

+ 

51734-65 

Toulouse 

+  4336453 

-  II  39-5 

9.999302 

-  5  14    5-6 

— 

0    549.9 

Trieste 

+  4538454 

-  II  40.3 

9.999250 

-  6    3  18.72 

— 

0  55    3  01  , 

1 

Troy  (N.  Y.) 

+  424352.9 

-  II  38.1 

9.999325 

-  0  13  33.42 

+ 

45442.29 

Tulse  Hill   . 

+  51  2647.0 

-  II  23.3 

9.999102 

-  5    7  48.0 

+ 

0   0  27.7 

Turin  .... 

+  45    4    8.0 

-  II  404 

9.999265 

-  5  39    2.94 

0  30  47.23  ' 

Twickenham 

+  51  27    4.2 

-  II  23.3 

9.999102 

-  5    7    2.6 

+ 

0    I  13. 1    1 

Upsala  (New  Obs.) 

+  595129.4 

-  10    9.3 

9.998900 

-  6  18  45.94 

— 

I  1030.23 

Utrecht 

+  52    5    9-5 

-  II  19.7 

9.999086 

-  5  28  46.9 

— 

0  20  31.2 

Venice 

+  4526  10.5 

-  II  40.4 

9.999255 

-  5  57  37  83 

— 

04922.12 

Vienna  (Josephstadf)   . 

+  48  1253.8 

—  II  36,2 

9.999183 

-  6  13  41.0 

— 

I    5253    , 

Vienna  (New  Obs.) 

+  481355-4 

—  II  36.2 

9.999183 

-  6  13  37.20 

— 

I    521.49, 

Vienna  (Old  Obs.) 

+  481235.5 

-  II  36.3 

9.999184 

-  6  13  47.41 

— 

I    53170 

Vienna  (Ottakring) 

+  48  12  46.7 

—  II  36.2 

9.999183 

-  6  13  26.82 

— 

I    511." 

Warsaw 

+  5213    5  7 

-  II  18.9 

9,999082 

-  632  23.1 

— 

124    7.4 

Washington 

+  3855147 

—  II  24.2 

9.999422 

0   0    0.00 

+ 

5    815.71 

!  Washington  (Old  Obs.) 

+  385338.8 

-  II  24.1 

9.999422 

-  0   0    3.67 

+ 

5    8  12.04 

Washington  (Smithsonian) 

1 

+  3853  173 

—  II  24.1 

9.999422 

-  0   0   9.5 

+ 

5    8    6.2 

Wellington . 

-41  18    0.6 

+  II  34  3 

9.999361 

-1647  22.23 

— ; 

II  39   6.5a 

West  Point  ( 6?///  Obs.) 

+  41  23  31 

-  II  34.6 

9999359 

-  0  12  26.38 

+ 

4  55  49.33 . 

West  Point  (New  Obs.) 

+  41  23  22.1 

-  II  34-6 

9999359 

-  0  12  25.16 

+ 

4  5S  50.55 

Wilhelmshaven   . 

+  533152.2 

-  II  10.3 

9.999050 

~  5  40  50.92 

— 

03235.21 

Williamstown  (Mass.). 

+  42  42  30 

—  II  38.0 

9999325 

-  0  15  26 

+ 

45250 

Williamstown  (  Victoria) 

-3752    72 

+  II  18.3 

9.999448 

-144754.5 

— 

9  39  38.8 

Wilna  .... 

+  544059.1 

—  II     1.6 

,    9.999021 

-  6  49  24.58 

— 

X  41    8.87 

Windsor 

-333630.8 

+  10  44.9 

9999551 

-15  II  36.22 

— 

10    3  20.51 , 

Zurich 

+  47  22  40.0 

-  II  38.2 

9.999205 



-  5  42  28.07 

— 

034  12.36 

ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  /—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon; 
the  distances  of  the  moon  from  the  centres  of  the  sun  and  of  the  four  most  conspicuous 
planets,  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury,  Venus, 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemerides  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic,  the 
equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  two  different  kinds  of  time;  mean  solar  time,  which  is  to  be 
distinguished  from  true,  or  apparent  solar  time;   and  sidereal  time. 

Solar  Time, — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian;  and  the  hour-angle  of  the  sun  is  called  Solar 
Time.  This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the 
successive  returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  vary- 
ing motion  of  the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals 
between  the  sun's  transits  over  the  meridian  being  unequal  it  is  impossible  to  regulate  a 
clock  or  chronometer  so  that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of 
time,  a  fictitious  sun,  called  the  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uni- 
form velocity.  This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as 
is  consistent  with  perfect  uniformity  of  motion;  it  is  sometimes  in  advance  of  it,  and  some- 
times behind  it,  tha  greatest  deviation  being  about  i6  minutes  of  time. 

Mean  Solar  Time,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion 
of  this  mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators 
are  regulated  to  mean  solar  time. 

True,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time,  By 
means  of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time 
be  given,  the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the 
equation  of  tims,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found, 
on  pag3  I  of  the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time 
is  obtained  by  applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the 
Calendar. 

Sidereal  Time, — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascension  of  the  stars  is  counted.  This  point  is  the  vernal  equinox,  and  its  hour-angle 
is  called  Sidereal  Time.  Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal 
clocks. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  the 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.     It  is  about  3*"  56*  shorter 
than  the  mean  solar  day;  365  J^  solar  days,  or  a  year,  being  divided  into  366 J^  sidereal  days. 
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It  is  divided  into  24  hours.  The  sidereal  hours  are  counted  from  o  to  24,  commencing  with 
the  instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending 
with  its  return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock 
agrees  with  the  mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about 
3°*  56»  per  day,  so  that  at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again 
agree  with  the  mean  time  clock. 

Day, — The  Civil  Day,  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours,  from  one  midnight  to  the  next  following.  The  hours  are 
counted  from  o  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from 
o  to  1 2  from  noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  1 2  hours  each, 
of  which  the  first  is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  begins  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty-four  hours,  but  they  are  reckoned  from  o  to  24,  and  from  the  noon  of  one  day 
to  that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either 
apparent  or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

^The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January 
9th,  2  o'clock,  A.  M.,  civil  time,  is  January  8th,  14^  astronomical  time;  and  January  9th,  2 
o'clock,  P.  M.,  civil  time,  is  also  January  9th,  2*^,  astronomical  time.  The  rule,  then,  for  the 
transformation  of  civil  time  into  astronomical  time  is  this:  If  the  civil  time  is  marked  A,  M,^ 
take  one  from  the  day  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time 
wanted;  if  the  civil  time  is  marked  P,  M.,  take  away  the  designation  P.  M,,  and  the  astro- 
nomical time  is  had  without  further  change. 

To  change  astronomical  to  civil  time,  we  simply  write  P.  M,  after  it,  if  it  is  less  than  12 
hours.  If  greater  than  12  hours,  we  subtract  12  hours  from  it,  add  i  to  the  days,  and  write 
A,  M,  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o'clock, 
A.  M.,  civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west,  added  to  the  local 
time,  or,  when  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Green- 
wich time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which 
ordinarily  is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether 
we  use  mean  or  sidereal  time. 

THE  CALENDAR. 
The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen 
pages,  the  contents  of  which  are  as  follow: — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Sun's  Apparent  Right 
Ascension  and  Declination,  and  the  Equation  of  Time.  Adjoining  columns  contain  the  dif- 
ferences of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and 
parts  of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting 
it  from,  the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we 
obtain  the  value  of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  dif- 
ferences are  given  for  the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accu- 
racy is  required,  should  be  first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the 
Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  appa- 
rent time  is  o^*  o"*  o".  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that 
instant  the  Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon;  if  east,  it  is 
time  before  Greenwich  apparent  noon.     The  longitude  of  any  place  is  therefore  employed 

in  reducing  the  quantities  on  this  page  to  apparent  noon  at  the  place. 
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The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon. 
The  difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error 
of  the  clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is 
required  in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I: — 

Let  the  sun's  declination  be  required  at  apparent  noon,  1899,  May  3,  at  a  place  whose 
longitude  is  179^40',  or  11^  58"* 40*  east  from  Greenwich: 

h    m     s 
Local  apparent  time  ....        May  3.  000 

Longitude  from  Greenwich  (subtractive)   .  11  58  40 

Greenwich  apparent  time    ....        May  2,  12     i  20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is 
i2'*.o22  after  Greenwich  apparent  noon  on  May  2,  or  11^.978  before  Greenwich  apparent 
noon  on  May  3. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 

May  2,  at  Greenwich  apparent  noon  -|-   44.71 

May  3,  at  Greenwich  apparent  noon  4~   4407 

Difference  for  one  day         ....  0.64 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time 
which  is  half  way  between  Greenwich  noon  and  the  time  of  observation;  that  is,  for  6  hours 
aftet  Greenwich  noon  of  the  2nd,  this  being  half  of  12  hours.  Six  hours  is  0.25  of  a  day; 
so  the  calculation  is  as  follows: — 

n 

Difference  for  one  hour,  May  2  .        .  .  .  44- 7Z 

Change  for  0.25  of  a  day  or  0^.64  X  0.25        .  .  —    0.16 

Difference  at  6  hours  after  noon  ....  44*55 

44"-55X  12.022  =  535".6  =  8' 55^6 

Declination  at  Greenwich  noon,  May  2  .  .  .     N.  15  23  46.8 

Change  in  12.022  hours  (additive)  .  .  S  55*6 

Sun's  declination  at  time  of  observation  .  .     N.  15  32  42.4 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better 
to  count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given, 
the  time  is  11^.978  before  Greenwich  noon  of  May  3;  half  this  interval  is  about  0.25  of  a 
day,  and  the  hourly  motion  for  the  middle  of  the  interval  is  44''.23.     Then,  we  find: — 

C  t  H 

Declination  at  Greenwich  noon,  May  3  .     N.  15  41  32.2 

Product  of  44". 23  X  11.978  =  529".8  (subtractive)  8  49.8 

Sun's  declination  at  time  of  observation  .     N.  15  32  42.4 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will 
show  both  to  be  right. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  by  Table  12  of  Bowditch's  American  Practical  Navigator. 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds 
to  be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation 
of  the  sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in 
which  the  equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month 
from  addition  to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two 
different  directions  are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the 
dates  between  which  the  change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is 
the  mean  time  of  apparent  noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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The  Sun's  Semidiameter  and  the  Sidereal  Time  of  Semidiatneter  Passing  Meridian  are  also 
given  on  page  I.  The  sun's  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular  distance  of 
the  limb  from  the  moon  or  some  other  object,  to  the  distance  from  the  center  of  the  sun. 
The  sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  pass  - 
age  of  the  sun's  center  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb 
only  has  been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of 
transit  of  the  first,  or  western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the 
second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun's  Apparent  Right  Ascen- 
sion and  Declination,  the  Equation  of  Time,  and  the  Sidereal  Time  of  Mean  Noon,  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Green- 
wich time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calcula- 
tion of  the  declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and 
therefore  denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used 
when  the  mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the 
meridian,  when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean 
time.  The  quantities  on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpo- 
lating for  the  longitude,  as  in  the  example  of  the  sun's  declination  on  the  preceding  page. 

The  sun's  declination  is  required  in  finding  the  latitude  of  the  place,  the  local  time,  and 
the  sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun, 
and  the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs 
the  manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon;  and  is 
equivalent  to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9*.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  inter- 
vals of  mean  solar  to  sidereal  tims.  Table  9  of  Bowditch's  Navigator  may  be  used  for  the 
same  purpose. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the 
mean  sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Green- 
wich mean  time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained;  this  being 
added  to  the  local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in 
converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  side- 
real time,  gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corre- 
sponding reduction  of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended 
to  this  volume,  or  Table  8  of  Bowditch's  Navigator,  will  give  the  mean  time  required. 
This  reduction  may  also  be  found  by  multiplying  9*.8296  by  the  hours  and  parts  of  an  hour 
of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II: — 

I. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1899,  May  aa, 
gh  2«n  30",  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100°  10',  or  6^  40*"  40",  west  of 
Greenwich. 

h    m      s 
Local  astronomical  mean  time  May  21,  21     2  30 

Longitude  from  Greenwich  (additive)  .  6  40  40 

Greenwich  mean  time  May  22.  3  43  io=r3'>.7i94 
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Sun's  Righi  Ascension.  Equation  of  Time, 

h    m     s  mi 

May  22,  Greenwich  noon         .     3  56    2.64  May  22,  noon    .  .3  32. 33  (additive) 

H.  D.  io». 034  X  3.7194  .   4-     o  37  32  H.  D. —o".  177  X  3.72  .  —    o.66 

3  56  39.96  3  3167 

In  this  case,  the  hourly  differences  interpolated  to  half  the  interval,  or  1^.9  after  noon,  have  been  used. 
The  equation  of  time  in  this  example  is  additive  to  mean  time.     Its  reduction  could  also  have  been  found  by 
Table  12  of  Bowditch's  Navigator. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have: — 

h    m      8 
May  22.  Sidereal  Time  (at  Greenwich  mean  noon)  •       3  59  34-97 

Hourly  difference  9*.8565  X  3.7194  .4-36.66 

Add  the  local  astronomical  mean  time       .....     21     2  30.00 
The  required  sidereal  time  is  (rejecting  24'*)  .       i     2  41.63 

The  reduction  o™  36*.  66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 
jb  ^^m  lo*  or  by  Table  9  of  Bowditch's  Navigator. 

3. — On  1899,  May  22,  A.  M.,  at  a  place  whose  longitude  is  loo**  lo' W.,  suppose  the  side- 
real time  to  be  i^  2™  4i*.63,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  21;  the  longitude  in  time,  -|-  6**  40™  40",  or  +  6''. 678. 

h    m     s 
May  21,  Sidereal  Time  (at  Greenwich  mean  noon)    .  •       3  55  38.41 


The  H.  D.  9».8565  X  6.678,  or  the  reduction  for  6*»  40™  40"  in  Table  III     . 

The  sidereal  time  of  local  mean  noon 

The  given  sidereal  time  ( -\-  24*^,  if  necessary  for  the  following  subtraction) 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon 
—  9*.  8296  X  21.0993  or  the  reduction  for  21**  5"*  57'- 4  "in  Table  II  . 


-f  I     5:82 

3  56  44- 23 

25  2  41.63 

21  5  57.40  =  2i»».0993 

—  3  27.40 


The  required  astronomical  mean  time  is  .  May  21.     21     2  30.00 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun's  True.  Longitude  and 
Latitude,  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth,  The  longitudes  of  the  sun 
are  the  true  geometric  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in 
two  columns,  headed  I  and  A';  A  representing  the  sun's  longitude  counted  from  the  true 
equinox  of  the  date;  and  /',  the  same  co-ordinate  counted  from  the  mean  equinox  of  the 
beginning  of  the  year,  (January  0*0).  A  column  of  hourly  differences  enables  the  com- 
puter to  obtain  the  sun's  longitude  for  any  hour  from  noon.  The  hourly  differences  of  the 
logarithm  of  the  radius  vector  are  likewise  given.  The  latitude  is  referred  to  the  ecliptic 
of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  num- 
ber'of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries 
passes  the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for 
the  longitude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  — 9*.8296. 
The  reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  side- 
real time  to  mean  solar  time;  or  fronl  Table  8  of  Bowditch's  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on 
page  II.     As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  side- 
real time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal 
noon  should  be  taken  out  for  May  20,  that  is  the  preceding  astronomical  day. 

May  21,  (he  mean  time  of  Greenwich  sidereal  noon  is     . 

The  H.  D.  —  9«.8296  X  6.678,  or  the  reduction  for  longitude,  Table  II 

The  mean  time  of  local  sidereal  noon        ..... 

Add  the  given  sidereal  time  .12  41.63^=  i*».  0449 

The  sum  is    . 
—  9".  8296  X  1.0449,  or  the  reduction  for  i^  2™  4i*.63  in  Table  II 

The  required  astronomical  mean  time  May  21,     21     2  30.00 

EPH  99 


b 

m      8 

20 

I      4.28 

I      5.64 

19 

59  58.64 

I 

2    41.63  —  !•» 

21 

2    40.27 

— 

0    10.27 

506  THE  AMERICAN  EPHBMERIS. 

Page  IV  contains  The  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any 
other  Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of 
time  in  the  preceding,  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences, 
shows  whether  the  horizontal  parallax  is  increasing  or  decreasing* 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduc- 
tion of  the  horizontal  parallax  by  0.272,  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1899,  January  6,  lo'*.  P.  M.,  Greenwicb 
mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  January  6  is  7^'. 8;  then, 

i2»'     :     lo^*     =    7".  8     :     6".  5, 
which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is  increasing.     The 
moon's  semidiameter  then,  for  January  6,  lo'^,  is  15'  50".  4. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the 
moon.  When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated 
for  half  the  interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied 
to  the  horizontal  parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon's  Upper  Transit  at  Greenwich,  which  is  given  on  page  IV  ta 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  long- 
itude, by  means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the 
moon's  meridian  passage  at  any  other  place  may  be  computed.  The  reduction  may  be 
taken  by  simple  inspection  from  Bowditch's  Table  1 1.  The  last  column  of  this  page  contains 
the  Age  of  the  moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon's  Right  Ascension  and  Declination,  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences  for  one 
minute,  which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required 
for  taking  out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained 
by  applying  the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The 
right  ascension  or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean 
time;  the  Diff,  for  i  Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Green- 
wich time^  and  the  product  added  to,  or  subtracted  from  the  quantity,  according  as  the 
quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1899,  August  3^ 
jQh  10™  30",  astronomical  mean  time  at  Greenwich: — 

Right  Ascension,  Declination, 

August  3,  10'^  6  56  53.36 N.   21  31  26.7 

Diff.  2».io85  X  10.5      .  =  -f  22.14  5"- 525  X  10.5  —    —         58.0 

August  3,  lo*^  io"»  3o»  .  6  57  15.50 N,  21  30  28.7 

The  differences  interpolated  for  5^.2  =  o'\o9  are,  for  the  right  ascension  2'.  1085,  and  for  the  declination 
5^.525,  which  have  been  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon^s  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed 
stars,  as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for 
every  third  hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astro- 
nomical. All  the  distances  that  can  be  observed  on  the  same  day,  are  grouped  together 
under  that  date;  and  the  columns  are  read  from  left  to  right,  across  both  pages  of  the  same 
opening.  The  letter  W.  or  E.  is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate 
that  it  is  on  the  west,  or  east  side  of  the  moon. 
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An  observer  on  the  earth's  surface  having  measured  a  lunar  distance,  corrected  it  for 
errors  of  his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the 
effects  of  refraction  and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance 
as  it  would  have  appeared  from  the  centre  of  the  earth  at  the  moment  of  observation.  With 
this  distance  and  the  distances  in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the 
Greenwich  mean  time  of  the  obseivation  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two 
successive  distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  i''; 
or,  as  it  is  usually  called,  the  Proportional  Logarithm  of  the  Difference,  It  is  given  for  the 
middle  instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule: — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearer  of  these^  the  hours  of  Greenwich  time  over  it^  and  the  P,  Z.  of  Diff,  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference^  as  found  in  the  Navigator  {Table  ^5), 
subtract  the  P,  L.  of  Diff.  taken  from  the  Almanac, 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours  of 
Greenwich  timCj  taken  from  the  Almanac,  when  the  earlier  Almanac-distance  is  used;  to  be 
subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the 
Almanac-distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  loga- 
rithm of  the  correction  to  be  applied  to  the  hours  of  Greenwich  time.  Table  34  of  Bow- 
ditch's  Navigator  saves  the  operation  of  reducing  degrees  (or  hours)  and  minutes  to 
seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods 
just  described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second 
difference,  take  the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it 
in  the  Ephemeris,  (or,  more  strictly,  half  the  difference  of  the  preceding  and  following  ones). 
With  this  difference,  and  the  first  correction  of  the  Greenwich  time  already  found,  enter 
Table  I,  appended  to  this  volume,  ^nd  take  out  the  corresponding  seconds,  which  are  to  be 
added  to  the  approximate  Greenwich  time  when  the  Prop.  Logs,  in  the  Ephemeris  are  de- 
creasing; and  subtracted  when  they  are  increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has 
noted  the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and 
the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found 
from  the  lunar  distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the 
chronometer.  By  a  series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon, 
the  chronometer-error  may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 
rected for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  lunar  distance  will  be  his  longitude.  A  longitude  derived 
by  this  method  should  always  be  considered  as  uncertain  by  5'  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1899,  January  x8» 
the  corrected  distance  of  the  moon's  centre  from  that  of  Fomalhaut  is  65°  47': — 


Corrected  distance 

Distance  in  Ephemeris  Jan.  18,  XV^.     . 

Difference 

• 
• 

• 

.     65  47     0 
•     65  38  25 
.      0     8  35 

P.  L. 
P.  L. 

0.3276 
1. 3216 

Time  from  XV"  {after)    . 
Corr.  for  2d  Diff.,  Table  I 

• 
• 

b     m     s 
-f    0   18   15 

+                 0 

P.  L. 

0.9940 

Greenwich  mean  time  Jan.  i8     .  .  .     15  i8  15 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the  Greenwich  time 
would  be  found  thus: — 

From  Ephemeris  .      P.  L.     0.3276 

Diff.  of  distances,  8' 35"  ==  515"  .  log        2.7118 

Red.  of  Greenwich  time,  109^  =  o"»  iS*  15"    .  log        3- 0394 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The 
positions  'are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aber- 
ration ;  they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are 
given  for  the  moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the 
hour,  minute  and  tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which 
occurs  next  after  the  noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been 
observed  for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of 
Greenwich  mean  time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The 
local  mean  time  of  passage  across  any  other  meridian  can  be  found  by  dividing  the  daily 
differences  by  24,  and  multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude 
of  the  place.  The  product  is  subtractive  from  the  time  of  Greenwich  passage  when  the 
place  is  east  of  Greenwich,  and  additive  when  west.  The  corrections  can  never  exceed 
one-half  the  change  for  one  day. 

Pages  250 — 263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the 
logarithms  of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not 
from  the  true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the 
date.  It  is,  therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox 
is  required.  The  daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The 
column  Reduction  to  Orbit  gives  the  correction  to  be  applied  to  the  heliocentric  longitudes 
in  order  to  obtain  the  longitude  counted  along  the  orbit  of  the  planet.  This  longitude  is 
equal  to  the  distance  of  the  node  from  the  mean  equinox,  plus  the  distance  of  the  planet 
from  the  node.  The  heliocentric  latitude  is  counted  from  the  moving  plane  of  the  ecliptic. 
The  Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distance  of  the  centre  of  the  planet 
from  that  of  the  sun,  at  each  Greenwich  mean  noon  given  in  the  first  column.  The  two 
last  columns  give,  in  the  same  way,  the  logarithm  of  the  true  distance  of  the  centre  of  the 
planet  from  that  of  the  earth.  The  one  column  gives  the  quantity  for  the  Greenwich  noon 
indicated  on  the  left  hand  side  of  the  page,  and  the  other  for  the  noon  which  is  midway 
between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury,  this  intermediate 
date  is  mean  noon  of  the  day  immediately  following  ;  in  the  case  of  Venus,  Mars,  Jupiter, 
and  Saturn,  it  is  mean  noon  of  the  second  day  following ;  and  in  the  case  of  Uranus  and 
Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to 
the  centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as 
the  circle  and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean 
noon,  and  in  the  column  following  for  mean  midnight  of  the  same  day.  The  columns 
Reduc.  to  Mean  Eq'x  of  Jan.  o  give  the  corrections  to  be  applied  to  the  co-ordinates  for 
noon  in  order  to  obtain  the  corresponding  co-ordinates  referred  to  the  mean  equator  and 
the  mean  equinox  of  January  o. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon*s  equator  and  the  mean  longitude 
of  the  moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest 
libration  of  the  moon,  together  with  the  formulae  for  finding  the  libration  in  longitude  and 
latitude  are  given  on  page  419. 
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Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal 
elements  arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of 
the  sun.  The  column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclina- 
tion of  the  earth's  equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on 
the  moon*s  longitude.  The  Equation  of  Equinoxes  (Hansen)  is  really  the  astronomical 
nutation;  that  given  In  Longitude  is  the  correction  to  be  applied  to  the  longitude  of  the 
body  referred  to  the  mean  equinox,  in  order  to  obtain  that  longitude  as  referred  to  the  true 
equinox.  When  the  correction  is  positive,  the  true  longitudes  are  greater  than  those 
referred  to  the  mean  equinox;  while  the  contrary  is  true  when  the  correction  has  the 
negative  sign.  The  equation  In  R.  A.  is  equal  to  that  in  longitude,  multiplied  by  the 
cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude y  from  January  o  to  each 
of  the  dates  following.  The  Sun's  Aberration  is  the  quantity  which  is  to  be  applied  to  the 
true  longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being 
negative  shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than 
the  true  longitude.  The  Sun's  Equatorial  Horizontal  Parallax,  given  in  the  next  column,  is 
the  angle  subtended  by  the  radius  of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

PART  II— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars,  using  the 
notation  of  Bessel,  and  the  constants  of  Peters  and  Struve.  The  formulae  by  which  the 
star-numbers  are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star  Numbers,  A^B,  (7,2?,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the 
numbers  are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair 
of  quantities  A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  inter- 
changed with  C,  and  B  with  D,  In  the  first  column  along  with  the  solar  day  is  given,  for 
certain .  dates,  the  sidereal  hour  of  Washington  mean  midnight.  The  sidereal  time  for 
which  any  set  of  quantities  is  given  can  be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers : — 

C<ymputation  of  the  apparent  place  of  n  Aquarii  for  i8gg,  August  77,  for  the  upper  transit  at  Washington. 
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Pages  285 — 292  contain  the  Independent  Star-Numbers,  which  can  be  used  for  the  same 
purpose.  The  column  t  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious 
year  to  each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations 
given  on  page  280,  where  are  also  found  the  formulae  and  precepts  for  the  application  of 
both  systems  of  numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have 
the  values  of  the  star-constants,  a,  b,  c,  d,  a',  b\  c*,  d! .  The  independent  star-numbers  are 
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given  in  order  that  the  apparent  place  of  the  star  may  be  determined  when  it  is  not  con- 
venient to  compute  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  inde- 
pendent star-numbers: — 

Computation  of  the  apparent  place  of  ir  Aquarii  for  i8gg,  August  77,  for  the  upper  transit  at  Washington. 
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Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty- three  stars,  for  the 
beginning  of  the  fictitious  year  1899,  or  the  moment  when  the  sun's  mean  longitude  is  280°. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordi- 
nate with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working- 
catalogue  for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  cir- 
cumpolar  stars  is  given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for 
the  lower  culmination.  The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this 
case,  the  right  ascensions  are  the  sidereal  times  at  which  the  star  crosses  the  lower  meri- 
dian; and,  in  order  to  have  the  expressions  for  the  co-ordinates  congruous  in  all  cases,  the 
declinations  are  counted  from  the  equator  through  the  north  pole,  and  therefore  exceed  90°. 
The  time  of  observation  and  the  setting  of  the  circle,  in  order  to  find  a  star  on  the  meridian, 
are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  the  number  of  stars  has  been  greatly  increased,  in 
order  to  make  the  list  more  useful  to  field-astronomers.  To  show  at  a  glance  these  addi- 
tional stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a^  d  and  k 
Ursae  Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the 
terms  depending  on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the 
column  Mean  Solar  Date^  in  order  that  each  transit  above  and  below  the  pole  may  be 
readily  identified.  Suppose,  for  example,  that  the  transit  of  Polaris  below  the  pole  on 
January  26th  is  to  be  found,  and  we  wish  to  know  whether  it  precedes  or  follows  the  upper 
transit  of  the  same  date.  On  page  302,  we  find  that  the  upper  transit  occurs  January  26.2; 
the  lower  transit,  therefore,  occurs  January  26.7.  But,  the  lower  transit  following  that  of 
July  ist  (page  308),  does  not  take  place  until  July  2.3.  Hence,  the  lower  transit  of  July 
I  St  precedes  the  upper  one  of  the  same  date.  A  transit  occurring  very  nearly  at  noon  may 
also  be  identified  without  a  computation  to  ascertain  the  actual  mean  date,  by  simply 
noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date. 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places 
of  those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.    The  mean  solar 
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date  in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit;  so  that  each  inter- 
mediate transit  may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small 
type,  the  change  for  ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient 
corresponding  to  the  dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk 
in  the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for 
that  part  of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of 
circumpolar  stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiameter  of 
the  sun,  and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give 
the  seconds  of  right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment 
of  transit  of  the  sun's  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of 
right  ascension,  and  the  degrees  and  minutes  of  declination  are  the  same  for  both  mean 
and  apparent  noon.  In  case  they  would  have  differed,  the  minute  which  would  have 
been  numerically  larger  is  diminislled  by  one,  and  the  seconds  increased  by  sixty,  so  that 
there  is  always  a  correspondence  between  the  two  numbers.  The  hourly  motions  in  right 
ascension  and  declination  are  given  for  the  moment  of  mean  noon,  but  may  be  regarded 
as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent 
time  in  order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each 
number  as  given  is  the  mean  time  of  transit  of  the  sun*s  centre  over  the  meridian  of  Wash- 
ington, counted  from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the 
same  as  in  the  Ephemeris  for  the  Meridian  of  Greenwich. 

Pages  385 — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of 
the  moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time 
given  in  the  second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The 
differences  for  one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of 
transit  over  a  meridian  one  hour  west  of  Washington  exceed  those  given  in  the  column 
Mean  Time  of  Transit^  supposing  the  rate  of  change  to  be  uniform  and  equal  to  what  it  is 
at  the  moment  of  transit  over  the  meridian  of  Washington.  The  next  four  columns  need 
no  especial  explanation,  except  that  the  differences  for  one  hour  of  longitude  are  computed 
as  if  the  motion  of  the  moon  in  right  ascension  were  uniform.  By  means  of  them,  the 
position  of  the  moon  can  be  computed  with  astronomical  accuracy  at  the  moment  of  transit 
over  any  meridian  not  exceeding  one  hour  in  longitude  from  that  of  Washington,  by  taking 
account  of  second  differences.  With  greater  longitudes  of  the  place,  the  accuracy  of  the 
result  obtained  in  this  way  will  diminish.  The  columns  of  sidereal  time  of  semidiameter 
passing  meridian,  etc.,  do  not  seem  to  need  any  explanation,  except  that  they  all  refer  to 
the  moment  of  transit.  The  column  Bright  Limbs  is  given  to  indicate  to  the  observer 
which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so  nearly  full  that  they 
can  be  well  observed,  both  are  indicated. 

Pages  393 — 409  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the 
seven  major  planets,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments 
of  all  those  transits  over  the  meridian  of  Washington  which  can  be  observed. 

PART  ///—PHENOMENA. 

This  part  gives  the  principal  astronomical  phenomena  of  the  year,  reduced  to  Washing- 
ton mean  time,  except  in  the  case  of  the  eclipses  and  the  data  for  the  rings  of  Saturn, 
which  are  given  in  Greenwich  mean  time. 

Pages  412 — 418  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of 

the  sun  which  occur  during  the  year. 
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The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
elements  unchanged;  but  from  the  accturate  positions  of  the  two  bodies  as  interpolated  for 
each  hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follows: — 

On  the  line  "  Eclipse  begins  "  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon*s  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  "  Central  eclipse  begins "  when  the  axis  of  the  moon's  shadow  first  touches  the 
earth,  and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

"  Central  eclipse  at  noon  '*  indicates  the  moment  when  the  axis  of  the  shadow  is  coinci- 
dent with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface. 
To  the  observer  at  this  point  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

"  Central  eclipse  ends  "  and  "  Eclipse  ends  "  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible,  are  shown  upon  the 
maps  given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approxi- 
mate determination  of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the 
eclipses  at  any  place.  The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour 
of  Greenwich  mean  time  and  therefore  pass  through  all  the  places  where  the  eclipse  begins 
or  ends  at  that  hour.  To  find  at  what  hour  the  eclipse  begins  at  any  place,  we  determine 
by  inspection  between  what  pair  of  these  curved  lines  the  place  is  situated.  The  eclipse 
will  then  begin  between  these  two  hours  of  Greenwich  mean  time:  the  fraction  of  the  hour 
may  be  determined  by  dividing  the  hour  proportionally  to  the  space  which  it  represents  on 
the  map.  This  division  may  be  a  little  more  exact  by  allowing  for  the  changes  in  this 
space  as  indicated  by  their  varying  width.  The  Greenwich  mean  time  thus  found  must  be 
reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1899,  June  7, 
begins  and  ends  at  Hammerfest. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  ly**  and  iS"* 
and  we  find  it  to  correspond  to  about  12  minutes  from  the  former,  therefore  the  time  of 
beginning  is  approximately  17^  12";  for  the  end  we  compare  the  distance  of  the  place  from 
the  curves  of  18**  and  19**  and  find  it  to  be  about  45  minutes  from  the  former,  therefore  the 
approximate  time  of  end  is  iS**  45",  both  of  which  are  probably  correct  to  within  2  or  3 
minutes.    Changing  to  local  mean  time  the  result  will  be: — 

Beginning.  Ending. 

d       h       m  d        h      m 

Greenwich  mean  time  June  71712  71845 

Longitude  east  i     35  i ^35 

Local  mean  time  June  7     18    47  7     20     20 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the 
eclipse  may  be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to 
the  limit.  On  the  central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb 
of  the  moon  only  grazes  that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at 
any  point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given 
for  every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows: — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right 
line  joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's 
shadow,  and  the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this 
plane  with  that  of  the  earth's  equator  as  the  axis  of  -V,  and  the  centre  of  the  earth  as  the 
origin  of  co-ordinates.  The  axis  of  Y  is  perpendicular  to  that  of  X,  and  directed  toward 
the  north;  x  and  v  are  then  the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow 
intersects  the  fundamental  plane.  The  angle  d,  of  which  the  sine  and  cosine  are  both 
given,  is  the  declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  the 
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shadow  is  directed;  this  direction  being  that  from  the  earth  toward  the  moon  and  sun. 
The  angle  /i  is  the  Greenwich  hour-angle  of  this  same  point  of  the  celestial  sphere. 

The  quantities  /  and  /'  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane, 
/  corresponding  to  the  penumbra,  and  /'  to  the  umbra,  or  annulus.  The  notation  is  that 
of  Chauvenet's  Spherical  and  Practical  Astronomy,  in  which  P  is  regarded  as  positive  for 
an  annular,  and  negative  for  a  total  eclipse. 

The  angles  /and  /',  the  tangents  of  which  are  given,  are  the  angles  which  the  elements 
of  the  respective  shadow-cones  make  with  the  axis  of  the  shadow;  or,  they  are  the  semi- 
angles  of  the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  x,  y  and  /£,  in  one 
minute,  in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows:  It  is  pre- 
mised that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the 
observer  from  the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at 
the  point  of  observation.     To  find  such  distance  and  radius  we  compute — 

(i)  The  co-ordinates,  ^,  -q  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with 
their  variations  for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with 
their  variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane 
equal  to  that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follow: 

(i)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which 
are  represented  by  p  cos  /  and  p  sin  ^',  p  being  the  distance  from  the  centre  of  the  earth, 
and  ip*  the  geocentric  latitude.  These  may  be  obtained  from  geodetic  tables,  or  may  be 
computed  from  the  following  table  by  the  formulae — 

P  cos  <p'  zsi  F  cos  tp 

,       sin  ^ 
p  sm  <p'  =     ^ 

fp  being,  as  usual,  the  geographic  latitude. 

Tabif  for  Computing  the  Geocentric  Co-ordinates  of  a  Place. 


9 

1           Log  F, 

Log  a 

0° 

5 
10 

15 
20 

25 
30 

35 
40 

45 
50 

55 
60 

65 
70 

75 
80 

85 
90 

0.00000 
O.OOOOI 

0.00004  \ 

O.OOOIO 

0.00017   ' 
0.00026   ^ 
0.00037 
0.00048  " 
0.00061  '^ 
0.00074  '^ 
0.00086 
0.00099  *^ 

O.OOIII   " 
10 
O.OOI2I 

0.00130  ^ 

0.00138 
0.00143   ' 
0.00146   ^ 
0.00147 

0.00295 
0.00294 
0.00291    ^ 
0.00285 
0.00278   ^ 
0.00269    ' 
0.00258   '' 
0.00247   " 
0.00234   '^ 
0.00221   '^ 
0.00209   " 
0.00196   *^ 
0.00184   '* 
0.00174 
0.00165   " 
0.00157 
0.00152    * 
0.00149   ^ 
0.00147   * 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements 
the  values  of  sin  d,  cos  d^  and  ii.     Put: 

Xy  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be: — 

f  =  /o  cos  tp'  sin  (/Jt  —  A) 

ly  =  /o  sin  ^'  cos  //  —  jO  cos  ^'  sin  d  cos  (//  —  X) 
C  =  jO  sin  tp*  sin  d'\-  p  cos  ^'  cos  d  cos  (^Lt  —  A) 
and  their  variations  in  one  minute  of  mean  time  will  be: — 

^'  =  [7.63992]  p  cos  ip*  cos  (jk  —  A) 

r/  =  [7.63992]  p  cos  ^'  sin  d sin  (At  —  A)  =  [763992]  ^  sin  // 
C'  is  not  needed. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of 
elements  for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their 
variations  for  one  minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consec- 
utive numbers.  The  variations  for  one  minute  are  represented  by  x*  and  y* ,  Their  logar- 
ithms are  given  at  the  foot  of  the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the 
observer,  and  the  relative  motions,  n  and  N^  are  computed  by  the  formulae: — 

m  sin  M  =z  X  —  ^ 
fn  cos  M  '=^  y  —  r^ 

n  sin  iV  =  jc'—  ^' 

n  cos  N  =^  f  —  7^'  ' 

(4)  The  radius  Z  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental 
plane  is  computed  by  the  formula 

Z  =  /  —  C  tan  / 
/  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (i). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the 
eclipse,  we  shall  have — 

w  =  Z 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  t  to  the 

assumed  time  is  computed  thus:     Find  the  angle  tp  from  the  equation, 

,        m  sin  (M^N) 
sm  4'  = \ 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in 
the  second  quadrant  when  sin  (p  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth 
when  sin  4'  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  tp  for 
which  cos  4*  is  positive.  This  value  lies  between  the  limits  -f-  90°  and  —  90°.  The  cor- 
rection T  to  the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning:  ^        m  cos  {M — N)        L  cos  4' 

n  n 

For  ending:  ;//  cos  [M — -A^)        Z  cos  4' 

n  n 

One  such  pair  of  values  of  t  cannot,  however,  give  the  times  of  both  beginning  and  ending 

with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  near  that  of  beginning,  and  another  near  that  of  ending.  These  approximate 
times  may  be  derived  from  the  chart  of  the  eclipse.  The  computation  for  the  first  assumed 
time  will  give  a  small  value  of  t  which,  applied  to  the  assumed  time,  will  give  a  nearly  cor- 
rect time  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed 
time,  will  give  an  inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time 
will  give  a  small  and  nearly  correct  value  of  t,  to  be  applied  to  the  assumed  time  for  the  end, 
and  a  large  negative  and  inaccurate  one  to  be  subtracted  for  the  beginning.  We  shall  thus 
deduce  two  times  of  each  phase,  only  one  of  which  is  to  be  considered  approximately  correct. 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair 
of  values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computa- 
tion will  in  general  be  advissCble,  to  guard  against  accidental  numerical  errors.  The  follow- 
ing theorem  will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of 
each  phase  without  repeating  the  computation. 

Theorem. — The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection T,  multiplied  by  the  sine  of  the  sun^s  hour-angle,  (jx — X\  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  t*  sin  (/*— ^)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — ^which  will  commonly  be  a  large  num- 
ber, and  divide  the  difference  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction 
to  be  applied  to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more 
from  the  less  accurate  one.  This  correction  should  be  positive  in  the  local  forenoon,  and 
negative  in  the  afternoon,  and  its  value  should  never  materially  exceed  o^.ooi  t^. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more, 
the  corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second. 
But  to  guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to 
repeat  the  computations  so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times. 
If  these  two  quantities  agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times 
employed  are  generally  correct  within  a  second  of  time.  If  they  differ  too  widely,  further 
corrections  and  computations  may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction 
may  be  several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact, — The  position-angle  /*,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 

For  beginning  :  P  =  N  —  4^  -^  i8o* 

For  end:  P  ^  N -\- ip 

it  being  assumed  that,  in  each  case,  the  value  of  ^''  is  taken  between  the  limits  ±  90°. 

Computation  of  the  Solar  Eclipse  of  1899,  January  11,  for  Sitka,  Alaska,  whose  posi- 
tion is — 

Latitude,       ^  =    +   57     3 
Longitude,    ^  ==    +i35  20 

Constants  for  the  given  place  : — 

/>  sin  ^'  :=  9.92193 

p  cos  if'  =  9-73656 
From  the  Eclipse  Charts  we  find  the  approximate  times  of  the  phases  to  be — 

d       h      m 

Beginning  January    11    10  35 
Ending  11    12  20 


\ 


Greenwich  Mean  Time. 


Greenwich  Mean  Time, 


January 


Beginning, 
jjd    jqIi    3^ 


Ending, 
12^  20 


!). 


X 

P  cos  <p* 

sin  (/^  — A) 

logc 


156  39  54 
135  20  o 

21  19  54 

9.73656 

9.56082 

9.29738 
+   0.19833 
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9.86816 
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Greenwich  Mean  Time, 


January 
p  sin  <p' 
cos  d 


ri)-(2) 


^3)  +  (4) 


Ctan/ 

/ 
L 


Beginning, 
jjd    iqI*    35in 

9.92193 
9.96799 


Ending. 
12*^    20 


m 


6.88787 
-f-  0.00077 
+  0.53819 
+    0.53742 


9.92193 
9.96803 


9.88992 

9.88996 

(0 

+ 

0.77610 

+ 

0.77620 

p  COS  <p' 

9.73656 

9.73656 

sin  d 

9.56844  n 

9.56823  n 

COS  (At  —  X) 

9.96917 
9.27417  « 

9.82905 
9.13384  « 

(2) 

— 

0.18800 

— 

0. 1 3609 

-n 

+ 

0.96410 

+ 

0.91229 

p  sin  ^'  sin  ^ 

9.49037  n 

9.49016 /z 

(3) 

0.30929 

0.30914 

p 

cos  ip*   COS  //  COS  {jl  —  X) 

9.67372 

953364 

(4) 

+ 

0.47176 

+ 

0.34170 

: 

+ 

0.16247 

+ 

0.03256 

const,  log 

7.63992 

7.63992 

P  cos  f'  cos  (;«  —  A) 

970573 

9.56561 

log?' 

7.34565 

7.20553 

f 

+ 

0.002216 

+ 

0.001605 

const,  log 

7.63992 

7.63992 

?  sin  </ 

8.86582  n 

9.17295  « 

logV 

6.50574  « 

6.81287;/ 

V 

0.000320 

— 

0.000650 

«   e 

— 

0.51779 

+ 

0.26486 

.y   >! 

+ 

0.14738 

+ 

0.45598 

at'   f 

+ 

0.007183 

+ 

0.007792 

y-,' 

+ 

0.002763 

+ 

0.003098 

/«  sin  J/ 

9.7i4i5« 

9.42302 

w  cos  M 

9.16844 

9.65894 

tan  il/" 

0.54571  « 

9.76408 

J/ 

285°  53'  17" 

1 

30°  9'  4" 

sin  M 

9.98308  n 

9.70095 

log  /« 

9.73107 

9.72207 

«  sin  JV 

7.85631 

7.89165 

n  cos  iV 
tan  N 

7.44138 

7.49108 

0.41493 

0.40057 

N 

68^  57'  38" 

1 

68°  19'  5" 

sin  iV 

9.97003 

9.96813 

log  n 

7.88628 

7.92352 

tan/ 

7.67709 

7.67709 

logC 

9.21078 

8.51268 

6.18977 
+  0.00015 

+  0.53814 
+  0.53799 
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Greenwich  Mean  Time, 


January 

Beginning, 
lid  iQh  3501 

Ending. 
12*^  20™ 

M  ^N 

sin  {M  -  N) 

log  m 

colog  L 

2 

16°  55'  39" 
9.77873  n 
9.73107 
0.26968 

321^49' 59" 
9.79095  n 
9.72207 
0.26923 

sin  (p 

9.77948  « 

9.78225  n 

<P 

— 

370  0'  7" 

—  37«*  16'  42" 

log^ 
n 

1.84479 

1.79855 

cos  [M  —  N) 

9.90276  « 

9.89554 

1-74755  « 

1.69409 

—  cos(il/'—  N) 

+ 

55-918 

-  49.441 

logZ 

cos  0 

colog  n 

9.73032 
9.90234 
2.11372 

9.73077 
9.90075 

2.07648 

1.74638 

1.70800 

L  cos  v'' 

— 

55.768 

+  51.050 

T 

+ 

m 
0.150 

m 
+   1.609 

r 

h   m 

10  35 

h  m 
12  20 

+ 

10  35150 

9  1-333 

12  21.609 

+  9  1.333 

January 

d 
II 

h   m 

I  33  817 

h   m 

3  20.276 

Local  Mean  Time, 

No  correction  is  necessary  since  the  assumed  times  differ  very  little  from  the  computed 
ones. 

Therefore  we  have 


h     m 


Beginning  of  the  eclipse,     January   11     i  33  49.0      ) 
End  of  the  eclipse,  "         11     3  20  16.6      ) 


Angle  of  position: 


N 

4'  (+  180°) 

F 


Beginning. 

68  57.6 

217      O.I 

85  57.7 


Local  Mean  Time. 


Ending. 

O  4 

68  19. 1 
-   37  16.7 

31     2.4 


from  the  north  point  of  the  sun's  disk  towards  the  east  for  direct  image. 
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The  Mean  Places  of  Stars  Occulted  During  the  Year. — Pages  420 — 423  contain  the  mean 
places  for  1899.0  of  stars  (other  than  those  given  on  pages  293 — ^30I)  occulted  by  the 
moon  in  1899,  with  their  annual  proper  motions. 

Elements  of  Occultations, — Pages  424 — 455  give  the  elements  for  the  prediction  of  the 
times  of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the 
star,  those  headed  Redans  from  1899.0  give  the  quantities  necessary  to  reduce  the  mean 
place  of  the  star  at  the  beginning  of  1899  to  its  apparent  place  at  the  time  of  occultation. 
These  reductions  are  sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric 
conjunction  of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the 
star  through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through 
the  centre  of  the  earth:  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The 
system  of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circum- 
scribing the  moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same 
diameter  as  the  moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of 
which  the  linear  diameter  will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric 
conjunction  in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylin- 
der on  the  fundamental  plane  has  the  value  zero.  The  column  Hour-Angle  H  gives  the 
common  geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from 
the  meridian  of  Washington — positive  toward  the  west  and  negative  toward  the  east. 
Column  K gives  the  co-ordinate^  of  the  axis  of  the  cylinder  upon  the  fundamental  plane 
at  the  same  moment.  Columns  x'  and  y  give  the  hourly  variation  of  x  and  y.  The  linear 
unit  in  these  columns  is  the  earth's  equatorial  radius.  The  limiting  parallels,  north  and 
south,  show  the  extreme  limits  of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of 
a  star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method 
nearly  the  same  as  that  already  explained  for  computing  eclipses,  only  more  sixiple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place, 
assuming  it  to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will 
be  visible  at  a  place  may  be  selected  and  computed  by  a  more  rapid  process. 

(i)  The  geocentric  co-ordinates  of  the  place,  p  sin  f'  and  p  cos  f',  are  to  be  computed 
by  the  formulae  and  table  given  in  connection  with  eclipses  on  page  513. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction, 
H—X  will  be  the  local  hour-angle  of  the  star  at  this  same  moment.  Let  us  call  this  angle 
^o,  putting 

h^^H-X 

where  X  is  the  longitude  west  of  Washington, 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in 
right  ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and 
hour-angle  for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from 
Mr.  DowNEs's  table,  on  pages  458—459.     This  correction  will  have  the  same  sign  as  h^ 

When  this  table  is  not  available,  the  correction  may  be  computed  thus:  Compute  the 
quantities  $01  ^  ^^^  ^  from  the  formulae, 

$0  =  yo  cos  ^'  sin  ^o 

^'  =  [9.4192]  cos  (Ao  +  yi  h^) 

—  *o 

^  "■  x'  -  e' 
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T  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunc- 
tion. By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  ele- 
ments, we  shall  have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  0*^.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate 
times  of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

Ti  =  T  —  0\S 
T2  =  T  -f  0^5 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
d,  the  declination  of  the  star. 
(2)  Compute  for  the  moments  T+  ti  and  T+  T2  the  following  quantities,  in  which  we 
write  T  for  each  of  the  quantities  r^  and  t%.     The  latter,  when  used  as  angles,  are  to  be 
changed  to  arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one- 
sixth  the  number  of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 

^  =  /o  cos  <p'  sin  (^o  +  ''■) 

r^  r=  p  sin  f '  cos  d  —  p  cos  f '  sin  if  cos  (A^  +  ^) 
^'  =  [g.41916]  p  cos  <p'  cos  (Ao  -f-  t) 
r}'  =  [9.41916]  p  cos  ^'  sin  d  sin  {Ao  +  ^)  =  [9*41916]  ^  sin  d 

y  =  y+fr 

Compute  m,  My  n  and  N  from  the  equations 

tn  sin  M  ^=z  X  —  ^ 

m  cos  M  -=.  y  —  ly 
n  sin  iV  =  jc'  —  ^' 
n  cos  N  ^=  y  —  ly' 

«'  =  5^=  [8.22185]  n 

sin     v''     ==  [0*56500]  m  sin  (M  —  N) 
Then,  /i  and  /2  from  the  equations 

/,  ==  —  ^cos  [M—  N)  ~ r9'435oo1  ^^^  ^^     (Beginning.) 
n  n 

/,  =  _  ^cos  (M-N)+  [2135£o|  ^^s  ^     (End.) 

The  quantities  /i  and  /^  will  then  be  the  corrections  in  minutes  to  be  applied  to  the 
respective  times  T-\-  ti  and  T'  -f-  T2  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  /i  will  give  an  accurate  result  for  one  phase, 
and  the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be 
corrected  by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a 
result  obtained  which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  ^,  iy,  x  and  y  for  the  moments 
finally  obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

V  (x  —  ^Y  +  (y  —  rif  =  0.27227 

If  log  m  sin  (J/—  N)  =  9.43500  nearly,  a  recalculation  will  generally  be  necessary  to 
determine  whether,  numerically,  sin  4*  <  i,  or  sin  v^  >  i.  In  the  latter  case,  the  impossible 
value  of  sin  ^''  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the 
computed  distance  from  the  moon's  limb  is  within  the  errors  of  the  ephemerides  of  the 
moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  tp  =  90°,  or  270®,  accord- 
ing as  sin  (M  —  iV)  is  positive  or  negative  ;  and  for  finding  the  time  of  nearest  approach, 

m  cos  ( M  —  N) 


n' 
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Putting  TT  for  the  moon's  horizontal  parallax,  the  distance  from  the  moon*s  limb  will  be, 

r  [///  sin  (M  —  N)  —  0.27227] 

disregarding  the  sign  of  sin  (J/—  N)\  or,  allowing  for  the  augmentation  of  the  semid'- 
ameter, 

r,  \ni  sin  {M  —  N)  —  0.27227]  [1  +  2  sin  r] 

where 

z  =  p  cos  ^'  cos  d  cos  (^o  +  ''■)  +  /'  ?iii  9'  sin  d 

The  position-angle  /*,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  con- 
tact, reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulae:  — 

P  -=.  N  —  ^'  for  immersion, 

/*  =  iV-|-  ^  i  180°     for  emersion, 

it  being  supposed  that  the  value  of  vS  in  each  case,  is  taken  between  the  limits  ±  90°. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

tan  C  =       ■     ■    , 

in  which  the  value  of  /  corresponding  to  the  phase  is  to  be  used.     Then 

V=F-  C 
is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east. 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  o  Leonis,  on  January 
27,  1899,  for  Cincinnati,  whose  position  is 

V>  =  +  39^    8'   I9".5 

;i  =   +      O^^    29»"  29».2 

Constants  for  the  given  place, 

f  sin  ^'  =  9.79781 
p  cos  ^'  =  9.89024 

From  the  elements  on  page  424,  we  have 

h        m 

/r=-2   7.3 

ho^H— X=-^2  36.787 

From  DowNEs's  Table,  pages  458  and  459,  or  from  the  formulae  on  page  518,  we  find  the 
correction  to  the  Washington  mean  time  of  geocentric  conjunction  to  be  about  —  i**  20", 
therefore  the  Washington  mean  time  of  apparent  conjunction  at  the  given  place  is  Janu- 
ary 27*  9^  39".7;  subtracting  and  adding  30™,  we  shall  have  the  approximate  Washington 
mean  times  of  immersion  and  emersion  to  be  used  in  the  computation,  thus : 


h     m 
T,   =    —    I     50 

T2  =    —   0    50 

d 
T^-f  Ti  =  January  27 

r+Tj=      *'      27 

h        m 

9   97 
10   9.7 

n  Mean  Time,                   January 

r  (in  sidereal  time) 
Ao  +  T  (in  arc) 

Immersion. 

d       h       m 
27      9      9.7 

—  2    36.787 

—  I    50.301 

-  66°  46'  19" 

EmerBion. 

h       m 
10      9.7 

-  2    36.787 

—  0    50.137 

-    51°  43' 5a" 

p  cos  ^' 

sin  {h^  +  t) 

9.89024 
9.96329  n 

9.89024 
9.89494  n 

log? 

985353  « 
—          0.71371 

8.78518  « 
—         0.60979 

EPH  99 


USB  OF  THE  TABLES. 


521 


Washington  Meaa  Time, 


January 

P  sin  <p* 

cos  d 
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(I) 
P  cos  ip' 

sin  d 
cos  (^o  +  A 

(2) 

(0-(2)  ^7 

const,  log 

P  cos  ^'  cos  (Ao  +  '') 

logc' 

const,  log 

f  sin  // 

log  ly' 
logy 

log  T 

log  Jf 
a: 

logy 

log  y  T 

V 

y 

y  —  fi 

x"  -  r 

m  sin  M 
tn  cos  M 

tan  J/ 

M 

sin  il/ 

log  x^ 
n  sin  iV 
ii  cos  N 

tan  iY 

sin  N 

log  « 

colog  6o 

log  «' 


Immersion. 

Emersion. 

jyd    gh    gmj 

10^  9'".7 

9.79781 

9.79781 

9.99288 

9.99288 

9.79069 

9.79069 

+  0.61757 

+  0.61757 

9.89024 

9.89024 

9-25438 

9.25438 

9.56593 

9.79194 

8.71055 

8.93656 

+  0.05135 

+  0.08641 

+  0.56622 

+  0.531 16 

9.41916 

9.4I9I6 

9.45617 

9.68218 

8.87533 

9.IOI34 

+  0.07505 

+  0.12628 

9.41916 

9.4I9I6 

9.10791  n 

9.03956  n 

8.52707  n 

8.45872  n 

—   0.03366 

—  0.02876 

9.70655 

9.70655 

0.2632411 

9.92082  n 

9.96979  n 

9.62737  n 

—   0.93280 

—  0.42400 

9.32449  n 

9.32449  n 

9.58773 

9.24531 

+  0.38702 

+  0.17592 

+  0.12540 

+  0.12540 

+  0.51242 

+  0.30132 

—  0.21909 

+  0.18579 

—  0.05380 

—  0.22984 

+  0.43375 

+  0.38252 

—  0.17744 

—  0.18234 

9.34062  n 

9.26903 

8.73078  n 

9.36143  « 

0.60984 

9.90760  n 

256°  12'  12" 

141°  2'  58" 

9.98729  n 

9.79841 

9.35333 

9.47062 

9.63724 

9.58265 

9.24905  n 

• 

9.26088  n 

0.38819  « 

0.32177  « 

112°  14'  55" 

115°  29'  11" 

9.96640 

9.95554 

9*67084 

9.6271 1 

8.22185 

8.22185 

7.89269 


7.84896 
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Washington  Mean  Time, 


Immersion. 

Emersion. 

January 

27*     gh     gm^y 

IO*»   9".7 

const,  log 

0.56500 

0.56500 

log  m 

9-35333 

9.47062 

sin  (M  —  N) 

9.76969 

9.63498 

sin  (jf 

9.68802 

9.67060 

^ 

29®  10'  47" 

• 

27°  55' 45" 

log -7 
n' 

1.46064 

1.62 166 

COS  {M      N) 

9.90771  n 

9.95526 

1.36835  n 


1.57692 


—  —  cos  {M  —  N) 

const,  log 

colog  n' 

cos  ip 


[9.43500]  cos  ^ 

/ 

7   January 
Washington  Mean  Time  of  Phase,  January 

X 
Cincinnati  Mean  Time,  January 

Angle  of  position: 

N 

iP  ( +  iSo*') 

P 

from  the  north  point  of  the  moon*s  limb  toward  the 


+ 


m 


m 


23353 

943500 
2.IO73I 
994^07 

1.48338 

m 
30.436 


—  37750 

943500 
2.I5IO4 
9.94622 


d 
27 

27 
27 


7.083 

h        m 
9      9.700 

9  2.617 
o  29.487 
8  33.130 


112    14.9 
29    10.8 


83      4.1 

east  for  direct  image. 


1.53226 

m 
+  34.062 

-  3.688 

h        m 
10      9.700 

10      6.012 

o  29.487 
9  36.525 

e  t 

115     29.2 

27  55-8 
323  25.0 


Prediction  of  Many  Occultations  for  a  Given  Place. — ^When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied 
in  such  a  way  as  to  greatly  diminish  the  labor  of  computation*  In  using  such  tables,  the 
most  convenient  course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the 
moment  of  apparent  conjunction  in  right  ascension,  as  seen  from  the  piace  of  observa- 
tion. The  table  of  elements,  pages  424 — ^455,  gives  H,  the  Washington  hour-angle  at  the 
moment  of  geocentric  conjunction.  The  corresponding  geocentric  hour-angle  at  the  place 
will  be 

ho^  H —  X     (^  =  west  longitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  con- 
dition ^  =  x;  or,  using  the  values  of  f  and  x^ 

p  cos  ^'  sin  h  ^s  x^  T 

h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in 
hours  of  mean  time,  which  has  elapsed  since  geocentric  conjunction.  We  shall  therefore 
have, 
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for  the  hour-angle  at  the  end  of  the  interval  r  after  geocentric  conjunction.     In  strictness,  t 

should  here  be  multiplied  by  the  factor  i  +  —f »  because  the  star  moves  a  little  more 

than  15°  in  an  hour  of  mean  time;  but  the  error  arising  from  the  neglect  of  the  factor  is 
too  small  to  be  important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than 
10  seconds.     The  equation  for  finding  r  is  therefore, 

p  cos  ip'  sin  (^o  +  t)  =  ^'  T 

The  quantities  ho  and  x'  being  derived  immediately  from  the  data  of  the  Ephemeris,  the 
quantity  r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a 
function  of  ho  and  x'.    The  computation  of  r  is  effected  as  follows.     We  have 

sin  (^o  +  ^)  =  sin  A©  +  2  sin  J^  t  cos  (A©  +  J^  t)  (i) 

The  value  of  r  in  arc  being  seldom  more  than  24°  we.  may  put  r  itself  for  2  sin  ^  r.  The 
equation  will  then  become 

p  COS  f '  sin  ho-^r  p  cos  f '  cos  {ho '\-  }i  r)  am  x'  r 

from  which  we  find 

P  cos  f '  sin  ho  -  . 

x'  —  P  cos  ^'  cos  (^o  +  J^  t) 


To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

f  =  />  cos  f '  sin  h 

f'  =  [9.41916]  p  cos  f'  cos  A  '^' 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  h.  If  we  then  put  f©  for  the 
value  of  ^  corresponding  to  A  =  >4o  and  ^'j  for  the  value  of  f  corresponding  to  hssho+  }^r, 
we  shall  have 

Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  ^'1  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations.  The  approximations  con- 
verge so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  comparing  values  of  r 
for  the  two  extremes  of  x',  namely,  x'  =  0.48  and  x'  =  0.60,  because  the  approximate  values 
of  r  can  then  be  interpolated  for  all  the  intermediate  values  of  x'.  For  the  first  approxima- 
tion may  be  taken — 

^  r  =s  50™  sin  -  ho     (for  x'  =  0.48) 

J^  T  =  40™  sin  -  ho     (for  x'  =  0.60) 

or,  the  approximate  values  of  r  may  be  taken  from  Mr.  Downes's  table,  pages  458 — 459.  It 
will  be  best  to  make  the  computation  for  every  30"  of  ho,  and  to  find  the  intermediate  values 
of  T  for  every  10™  by  interpolation.  Then  for  each  30™  of  ho  we  take  $'  from  a  table  with 
the  argument  ho+  }4  r,  and  log  ^  with  the  argument  ho,  and  thence  compute  t  by  (4).  If 
the  value  of  t  thus  arrived  at  differs  more  than  3™  from  that  employed  in  taking  out  (',  a 
new  value  may  be  used  to  correct  ^',  and  the  computation  may  be  repeated.  The  values 
corresponding  to  x'  =  0.51,  x'  =  o-54>  and  x'  =  0.57,  can  then  be  computed  with  the  single 
interpolation  of  approximate  values  of  r,  and  afterward  the  table  can  be  extended  by  inter- 
polation to  every  0.0 1  of  x'  between  x'  =  0.48  and  x'  =  0.60.  It  will  be  best  to  compute  r 
in  the  first  place  to  every  o.ooi  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  defini- 
tive table.  The  table  thus  formed  will  be  called  Tad/^  I. 
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The  values  of  t)  and  ly'  may  then  be  tabulated  for  every  degree  of  the  star's  declination, 
and  every  io°*  of  /t.  It  is  a  mere  question  of  convenience  whether  to  compute  the  table  for 
negative  values  of  d,  since  by  putting 

ly,  =       p  sin  ^'  cos  a 

1^2  =  —  p  cos  ^'  sin  ^  cos  h 

171  may  be  given  in  a  table  of  single-entry ;  and  taking  7^%  from  the  table  of  double-entry  for 
a  positive  ^,  we  shall  have 

7J  =Z  7^]    ±   7J2 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  t^ible  for  y^  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save 
taking  out  r^i  and  7^2  separately. 

This  table  for  17  will  be  called  Ta3/g  //,  and  the  corresponding  one  for  ??'  with  the  same 
arguments  Tad/e  III.     The  precepts  for  using  the  tables  will  then  be  as  follow: — 

From  Table  I  with  the  arguments  x*  and  JI  ^  k^  ho  take  out  the  value  of  t.  It  will  be 
sufl&cient  to  use  the  nearest  o.oi  of  x',  r  will  be  of  the  same  sign  as  /to-  Then,  enter  Table 
II  with  the  arguments  d  (the  star's  declination)  and  A  =  ho  -{-  r,  and  take  out  the  value  of  17. 
Form  the  quantities  j^  =  V-^-y'r,  and^  —  rj.  If  the  latter  quantity  lies  between  the  limits 
±  0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits 
:k  0.33,  it  is  almost  certain  that  there  will  not  be  an  occultation.  A  convenient  rule  to 
adopt  will  be — 

y  <;  o.io,  limits  =  ±  0.29 

o.io  <y  <  0.15,  limits  =  ±  0.30 

0.15  <y  <  0.20,  limits  =  ±  0.31 

0.20  <y  limits  =  ±  0.33 

Here,  only  the  absolute  value  of  y  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

11  y  —  7)  falls  between  the  limits  thus  indicated,  take  the  values  of  f  and  17'  from  the 
appropriate  tables  and  compute  v,  Q  and  ^  from  the  equations 

V  sin  ^  r=  y  —  17' 
•'  cos  ^  =  x'  -^  ^' 

^=:{y  —  7})cosQ 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  though  the  moon  may 
graze  the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

Ti  =  — -^^-^^^  sin  e  cosi"=      ^         (i'<i8o°) 

V  0.2723     ^     ^         ' 

0.2723  sin  P 

V 

We  shall  then  have — 

Local  mean  time  of  immersion,   T"— i  +  ^  +  ^i  —  ^1 
Local  mean  time  of  emersion,      T  —  ^  +  '"  +  Ti-t-T3 

Position-angle  from  north  toward  east  at  immersion,  iSo**  —  Q  ^  P 
Position-angle  from  north  toward  east  at  emersion,     180®  —  Q  -^  P 

In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the 
list  of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  con- 
ditions of  possible  visibility  are  : — 

I.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 
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2.  The  quantity  ZT—  A,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal 
arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in 
the  east  horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less 
than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean 
time  T  —  X,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  ^  on  the  bottom  of  a  sheet  of 
paper,  and  passing  through  the  list  of  o'ccultations,  pause  over  each  one  for  which  condi- 
tion (i)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either 
fails,  the  computer  passes  on.  Very  often  it  will  require  some  examination  to  find  whether 
If —  A  or  T —  X  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occulta- 
tion  for  trial  and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be 
gone  over  in  less  than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the 
occultations  are  marked  for  trial. 

Phenomena  of  Planets  and  Satellites y  pages  460 — 493. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are 
added  for  completeness  : — 

Disks  of  Mercury  and  VenuSy  pages  460 — 461. — The  angle  Of  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun, 
makes  with  the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north, 
east,  south.  This  position-angle  is  reckoned  from  0°  to  360°,  as  in  the  measurement  of 
double  stars,  the  planet  taking  the  place  of  the  central  star.  But  its  measure  is  90°  greater 
than  that  of  a  double  star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive 
direction  of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the 
illuminated  portion  of  the  disk  on  his  right. 

Satellites  and  Disk  of  Mars,  page  462. — This  page  gives  the  Washington  mean  time  of 
the  greatest  eastern  and  western  elongations,  the  position  angles  and  the  distance  of  the 
satellites  from  the  centre  of  the  planet,  for  elongations  visible  at  Washington  and  the 
apparent  disk  of  the  planet  for  every  thirtieth  day  throughout  the  year. 

Satellites  of  Jupiter,  pages  463 — 487. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page  ;  the  diagram  is  on  page  463. 

Phenomena,  pages  494 — 495. — The  conjunctions,  quadratures,  and  oppositions  of  the 
planets  with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  differs 
from  that  of  the  sun  by  o®,  90®,  or  180°. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  by  Observed  Altitude  of  Polaris. — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use 
at  sea  and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude, 
the  probable  error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a 
minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to 
i^  22™. o.  Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension 
of  Polaris  at  the  date  of  observation,  from  pages  302—313  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 

AND  NAUTICAL  ALMANAC  FOR  1899. 

In  the  formulae  and  numbers  relating  to  the  fixed  stars,  pages  280—292,  the  adopted 
constants  of  precession  and  aberration  are  those  of  Struve,  and  the  nutation  is  that  of 
Peters,  namely: 

Precession  =  5o".24ii  -|-  o".ooo2268  / 
Nutation      =     9". 2231  +  o".ooooo9    / 
Aberration  =  2o".445i 
in  which  /  is  the  number  of  years  after  1800.     These  quantities  hare  been  used  in  all 
computations  relating  to  the  fixed  stars. 

The  obliquity  and  nutation  given  on  page  278  are  derived  from  Hansen's  Tables  du  SoUiL 
These  numbers  have  been  used  in  all  the  ephemerides  of  the  sun,  moon  and  planets. 

Hansen's  obliquity  of  the  ecliptic  is  o".27  greater  than  that  of  Peters  given  in  the 
issues  of  this  Ephemeris  before  1882. 

A  comparison  of  Hansen's  mean  obliquity  with  that  of  Peters  and  of  Le  Verrier  at 
different  epochs  is  given  in  the  following  table  : — 


Epoch. 

Hansen. 

Peters. 

Le  Verrier. 

H.— P. 

H. 

— L. 

0              r             M 

n 

n 

w 

n 

1750 

23         28         18.19 

17.44 

19.42 

+  0.75 

— 

1.23 

1800 

23        27        54.80 

54.22 

55.63 

+  0.58 

— 

0.83 

1850 

23         27        31.42 

30.99 

3183 

+  0.43 

— 

0.41 

1900 

23         27            8.02 

7.76 

8.03 

+  0.26 

" 

O.OI 

The  formulae  for  reducing  the  places  of  the  fixed  stars,  page  280,  correspond  to  the  Star 
Tables  of  the  American  Ephemeris^  Washington,  1869. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcomb's  fundamental 
standard  in  the  catalogue  attached  to  the  Washington  Observations  for  187 o^  Appendix  H, 
with  the  following  exceptions :  The  right  ascensions  of  the  48  circumpolar  stars  north  of 
60°  north  declination  are  from  Dr.  Gould's  Standard  Places  of  Fundamental  Stars,  second 
edition,  United  States  Coast  Survey  OflBce,  1866.  Of  the  twelve  stars  south  of  50**  south 
declination,  the  positions  of  fi  Hydri,  a  Trianguli  Australis,  and  <r  Octantis,  have  been 
corrected  from  data  furnished  by  Dr.  Gould  ;  while  the  remaining  nine  are,  as  before, 
from  the  British  Nautical  Almanac  for  1848. 

The  right  ascensions  of  the  additional  stars  in  the  general  list,  whose  apparent  right 
ascensions  are  given  in  a  subsequent  section,  have  been  taken  partly  from  the  Catalogue 
of  logS  Standard  Clock  and  Zodiacal  Stars,  forming  Part  IV  of  Vol.  I  of  Astronomical  Papers 
Prepared  for  the  Use  of  the  American  Ephemeris  and  Nautical  Almanac,  Washington,  1881; 
and  partly  from  the  catalogue  of  the  Astronomische  Gesellschaft  of  1878.  A  few  have 
been  derived  from  recent  catalogues  without  a  rigorous  reduction  for  equinox. 

The  mean  declinations  of  stars  are  taken  from  Boss*s  paper  in  the  Report  of  the  Northern 
Boundary  Commission,  Washington,  1879,  ^^^  ^  stars  found  therein.  The  declinations  of 
all  the  other  stars  have  been  reduced  to  the  same  standard,  except  those  ofjhe  additional 
ones  above,  which  have  been  taken  partly  from  the  Astronomische  Gesellschaft  list,  and 
partly  from  places  in  recent  catalogues.  To  the  apparent  places  of  Sirius  and  Procyon 
have  been  applied  the  periodic  corrections  resulting  from  Auwers's  investigations. 

EPH  99  527 


528  APPENDIX. 

The  values  of  these  corrections  are  : — 

Year  Sirius.  Procyon. 

s  "  8  " 

1899.0    J  a  =  -|-  0.022     J  (J  =  -|-  1.40     J  a  =s  +  0.060     J  ^  =  —  0.55 

1900.0    J  a  =  -f-  0.002     J  (5  =  +  1.35     J  a  =  -f-  0.054     J  ^  =  —  0.68 

The  ephemeris  of  the  sun  is  constructed  from  Hansen  and  Olufsen's  Tables  du  Soldi, 
Copenhagen,  1853,  except  that  Struve's  aberration  has  been  used.  This  is  equivalent  to 
adding  o".i9  to  the  true  longitudes,  but  it  does  hot  affect  the  right  ascensions  and  declina- 
tions. The  sun's  rectangular  equatorial  co-ordinates  have  been  computed  from  the  longi- 
tudes and  latitudes  by  the  following  formulae  : — 

^  =  ^  cos  A 

y  =  ^  sin  I  cos  ft»  —  19.3  R  ^ 

Z  '=^  R  sin  X  sin  a*  -j-  44.5  R  p 

The  reductions  to  mean  equinox,  1899.0,  are  computed  by  the  formulae, 

d  X'  =  +  r sec  to  AX  sin  i" 

J  y  =  —  A'cos  Of  AX  sin  1''  +  Z  Jut  sin  i"  —    9.4  r  7?  sin  (>l  +  186®) 

J  Z'  =  —  Jifsin  w  J  A  sin  i"  —  Y  A  w  sin  1''  +  21,7  t  R  sin  (X  +  186°) 

Where — 

X  and  /?  are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of 
the  date  ; 
io,  the  obliquity  of  the  ecliptic  ; 
A  X,  the  reduction  of  longitude  for  precession  and  nutation  from  January  o; 
A  «>,  the  reduction  of  the  mean  to  the  apparent  obliquity; 
r,  the  fraction  of  the  year  since  January  o. 

The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.  The  correction 
for  latitude  has  been  taken  from  Goetze's  paper  in  the  Astronomical Journal,'Vo\.  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomb's 
Investigation  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  it,*  is  8".848.  The 
adopted  semidiameter  of  the  sun  at  the  earth's  mean  distance  is  16'  2''.  In  the  computa- 
tions pertaining  to  eclipses,  Bessel's  semidiameter,  15'  59". 788  has  been  used. 

The  right  ascension,  declination  and  parallax  of  the  moon  are  derived  from  Hansen's 
Tables  de  la  Lune,  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with 
Newcomb's  Researches  on  the  Motion  of  the  Moon^  Part  I,  page  268,"|"  and  a  corrected  table 
being  substituted  for  Table  XXXIV. 

The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the 
formula, 

5  =  0.272274  TZ  +  2".5 

The  constant  2^.5  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  due 
entirely  to  telescopic  and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mercury^ 
Washington,  1864.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the 
Additions  to  the  Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington, 
1872. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Lindenau's 
Tables.  Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  ^?/ Lindenau's 
Elements  of  Mars,  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have 

♦  Astronomical  Observations  made  at  the  U,  S.  Naval  Observatory^  IVashington^  iS6j,  Appendix  II. 
f  Astronomical  Observations  matte  at  the  U.  S.  Naval  Observatory,  IVashington,  1S7S*  Appendix  II. 
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also  been  discussed  and  applied;  and  Le  Verrier's  secular  variations  of  the  elements  are 
likewise  adopted.  The  perturbations  produced  by  Jupiter  have  been  numerically  increased 
by  ^  of  their  value.  The  following  are  the  corresponding  corrected  elements  and  annual 
variations  for  Washington,  1855.0: — 


L  =  320  13  33.87     +  689101.1527    / 

It  I 

9. 


333  23  17-84     + 
48  25  55.29     + 
I    =      I  51     2.20     — 

e  =        i9238".75     + 
ft  =      68905o".8927 

a  =  1.5236915 


65.9990  / 
27.6997  i 
0.02141  / 
0.18549  / 


The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  constructed  by  Mr. 
George  W.  Hill. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  Tables, 
published  by  the  Smithsonian  Institution, 

The  semidiameters  of  the  planets  are  computed  from  the  following  values:— 

Authority. 

Le  Verrier,  Theory  of  Mercury^ 

Peirce,  from  the  Washington  Ob- 
servations of  1845  and  I 8461 
made  with  the  Mural  Circle. 


Semidiameter. 

Log  Dist. 

Mercury 

WW 

3-34 

99 

0.00 

Venus 

8.546  ±  0.086 

0.00  ' 

Mars 

2.842  4:  0.057 

0.25 

Jupiter  (polar) 

18.78     ±  0.067 

0.70 

Saturn  (polar) 

8.77     ±  0.039 

0.95 

Uranus 

1.68    ±  0.3 

1.30^ 

Neptune 

1.28 

1.48 

Jupiter  (equatorial) 

20.00 

0.70 

Saturn  (equatorial) 

9.38 

0-95 

The  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  are  given  in 
accordance  with  Bessel*s  method,  using  the  special  forms  in  Chauvenet's  Spherical  and 
Practical  Astronomy.     The  constants  adopted  for  the  eclipses  arc: — 

n 

Sun*s  mean  equatorial  horizontal  parallax 8.800 

Semidiameter  of  the  sun  at  distance  unity,  Bessel     .     .     959-788 
Ratio  of  radius  of  moon  to  radius  of  earth,  Burckhardt  .         0.27227 

The  eclipses  of  Jupiter's  satellites  are  computed  from  Todd's  Continuation  of  Damoiseau's 
Tables,  Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Wool- 
house's  Tables,  British  Nautical  Almanac  for  1835,  Table  II  of  each  satellite  having  been 
adapted  to  Damoiseau's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  manu- 
script tables  prepared  by  Professor  Newcomb. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except 
those  for  the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  computed 
from  the  data  of  Professor  Newcomb's  (Iranian  and  Neptunian  Systems,  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used. 
The  positions  have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors 
of  the  Observatories,  in  response  to  a  circular  issued  by  the  Superintendent  of  the  American 
Ephemeris. 
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The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  are 
derived  from  Clarke's  elements  of  the  terrestrial  spheroid,  as  adopted  by  the  U.  S.  Coast 
and  Geodetic  Survey. 

leg  e  =  8.9152503 
/  —  ^  =  —  11'  4o".43  sin  2  5?  +  i".i9  sin  4  ^ 
log  p  =  9-9992645  -|-  0.0007374  cos  2  ^  —  0.0000019  cos  4  ip 

Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for— 

(i)  An  altitude  of  Polaris  equal  to  45®. 

(2)  A  declination  of  Polaris  equal  to  +  88®  46'.!. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following 
manner: — 

The  ephemeris  of  the  Sun  was  computed  by  Mrs.  E.  B.  Davis;  the  Moon's  longitude, 
latitude,  semidiameter  and  horizontal  parallax,  by  Professor  Keith;  the  right  ascension 
and  declination  in  the  office  of  the  British  Nautical  Almanac,  by  an  arrangement  for 
exchange  of  work  with  that  office;  the  culminations,  by  Professor  W.  W.  Hendrickson; 
the  lunar  distances,  by  Mr.  Bradford;  Mercury  and  Venus,  by  Mr.  E.  P.  Austin;  Mars, 
Jupiter,  Saturn,  Uranus,  and  Neptune,  by  Mr.  Roberdeau  Buchanan;  Jupiter's  satellites, 
by  Professor  H.  D.  Todd;  the  satellites  of  Saturn,  Uranus,  and  Neptune,  by  Mr.  C.  Keith. 
The  mean  and  apparent  places  of  the  fixed  stars  were  prepared  by  Mr.  Hedrick,  Miss 
E.  A.  Hedrick,  and  Mr.  W.  Auhagen;  the  general  constants  for  their  reduction,  by  Mr. 
Buchanan;  the  occultations,  by  Mr.  Auhagen;  and  the  eclipses  were  computed  and  the 
charts  projected  by  Mr.  Buchanan 
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CORRECTION  REQUIRED.  ON  ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOONS 
MOTION,  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED  LUNAR  DISTANCE. 
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28 

29 

29 

30 

30 

31 

31 

32 

31 

32 

33 

33 

32 

32 

33 

34 

110 


8 

o 

7 
14 


112 


8 

o 

7 
14 


19  I  19 


24 
27 

30 
32 
34 
34 


24 
28 


31 
33 
34 
35 


114 

8 

116 

118 

120 

8 

122 

8 

124 

8 

126 

s 

8 

8 

0 

0 

0 

0 

0 

0 

0 

7 

8 

8 

8 

8 

8 

8 

14 

14 

15 

15 

15 

15 

15 

20 

20 

20 

21 

21 

21 

22 

25 

25 

25 

26 

26 

27 

27 

29 

29 

29 

30 

30 

31 

31 

31 

32 

33 

33 

34 

34 

35 

34 

34 

35 

35 

36 

37 

37 

35 

35 

36 

37 

38 

38 

39 

35 

36 

36 

37 

38 

39 

39 

128 


8 
O 

8 
16 

22 
28 
32 

35 
38 

39 
40 


180 


8 
O 

8 
16 

22 

28 

32 

36 
38 
40 
40 


182 

8 

184 

186 

8 

8 

0 

0 

0 

9 

9 

9 

16 

16 

17 

23 

23 

24 

28 

29 

29 

33 

33 

34 

37 

37 

38 

39 

40 

40 

41 

41 

42 

41 

42 

42 

188 


8 

o  : 

9  ' 
17 

24 

30  i 

34  I 

38 

41  1 

42 

43 


Tba  correction  i8  to  be  added  to  the  approximate  Greenwich  time  when  the  proportional  logarithms  in  the  Ephemerii  are 
decreasing,  and  subtracted  when  they  are  increasing. 
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TABLE  II.— SIDEREAL  DSTTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
real. 

o"^ 

jh. 

2^ 

.    3'- 

4^- 

5"- 

6" 

7'- 

For 
Seconds. 

m 

m 

s 

m 

s 

m   s 

m   s 

m   8 

m   s 

m   s 

m   8 

s 

8 

o 

0 

0.000 

0 

9.830 

0  19.659 

0  29.489 

0  39.318 

0  49.148 

0  58.977 

I  8.807 

0 

0.000  1 

z 

0 

0.164 

0 

9993 

0  19.823 

0  29.653 

0  39  482 

0  49  312 

0  59-141 

I  8.971 

z 

0.003 

2 

0 

0.328 

0 

10.157 

0  19.987 

0  29.816 

0  39.646 

0  49  475 

0  59  305 

I  9135 

2 

0.005 

3 

0 

0.491 

0 

10.321 

0  20.151 

0  29980 

0  39.810 

0  49  639 

0  59  469 

z  9.298 

3 

0008 

4 

0 

0.655 

0 

10.485 

0  20.314 

0  30.144 

0  39  974 

0  49  803 

0  59-633 

z  9.462 

4 

O.OII 

5 

0 

0.819 

0 

10.649 

0  20.478 

0  30.308 

0  40.137 

0  49  967 

0  59796 

z  9.626 

5 

0.014 

6 

0 

0.983 

0 

10.813 

0  20.642 

0  30.472 

0  40.301 

0  50  131 

0  59.960 

I    9.790 

6 

0.016 

7 

0 

I.147 

0 

10.976 

0  20.806 

0  30.635 

0  40.465 

0  50.295 

I  0.124 

I  9954 

7 

0019  1 

8 

0 

I.311 

0 

1 1. 140 

0  20.970 

0  30.799 

0  40.629 

0  50.458 

I  0.288 

I  10. 1 18 

8 

0.022 

9 

0 

1-474 

0 

11.304 

0  21.134 

0  30.963 

0  40  793 

0  50.622 

I  0.452 

z  10.281 

9 

0025 

lO 

0 

1.638 

0 

11.468 

0  21.297 

0  31.127 

0  40.956 

0  50786 

I  0.616 

z  10.445 

JO 

0.027 

II 

0 

1.802 

0 

11.632 

0  21.461 

0  31.291 

0  41.120 

0  50.950 

I  0.779 

I  10.609 

II 

0.030 

12 

0 

1.966 

0 

11-795 

0  21.625 

0  31  455 

0  41.284 

0  51. 114 

I  0.943 

I  10.773 

12 

0033 

13 

0 

2.130 

0 

11-959 

0  21.789 

0  31.618 

0  41.448 

0  51.278 

I  1. 107 

z  10.937 

13 

0.035 

M 

0 

2.294 

0 

12.123 

0  21.953 

0  31.782 

0  41.612 

0  51.441 

I  1. 271 

I  II. 100 

14 

0.038 

15 

0 

2.457 

0 

12.287 

0  22.117 

0  31.946 

0  41.776 

0.  51.605 

I  1.435 

I  11.264 

15 

0.041 

i6 

0 

2.621 

0 

12.451 

0  22.280 

0  32.110 

0  41  939 

0  51.769 

1  1599 

I  11.428 

16 

0.044 

17 

0 

2.785 

0 

12.615 

0  22.444 

0  32.274 

0  42.103 

0  51-933 

I  1,762 

I  11.592 

17 

0.046 

i8 

0 

2.949 

0 

12.778 

0  22.608 

0  32.438 

0  42.267 

0  52.097 

I  1.926 

I  11.756 

18 

0.049 

19 

0 

3113 

0 

12.942 

0  22.772 

0  32.601 

0  42  431 

0  52.260 

z  2.090 

z  z  1.920 

19 

0.052 

20 

0 

3.277 

0 

13.106 

0  22.936 

0  32.765 

0  42.595 

0  52.424 

I  2.254 

I  12.083 

20 

0.055 

21 

0 

3.440 

0 

13.270 

0  23.099 

0  32.929 

0  42.759 

0  52.588 

I  2.418 

I  12.247 

21 

0.057 

22 

0 

3.604 

0 

13-434 

0  23.263 

0  33  093 

0  42.922 

0  52.752 

I  2.582 

I  I2.4II 

22 

0.060  1 

23 

0 

3.768 

0 

13598 

0  23.427 

0  33  257 

0  43.086 

0  52.916 

I  2.745 

I  12.575 

23 

0.063 

24 

0 

3.932 

0 

13.761 

0  23.591 

0  33.420 

0  43.250 

0  53.080 

I  2.909 

I  12.739 

24 

0.066  , 

25 

0 

4.096 

0 

13925 

0  23.755 

0  33584 

0  43-414 

0  53  243 

I  3-073 

z  12.903 

25 

0.068  1 

26 

0 

4259 

0 

14089 

0  23.919 

0  33  748 

0  43578 

0  53407 

I  3.237 

I  13.066 

26 

0.071 

27 

0 

4423 

0 

14253 

0  24.082 

0  33912 

0  43-742 

0  53  571 

I  3401 

z  13230 

27 

0.074  1 

28 

0 

4587 

0 

14.417 

0  24.246 

0  34.076 

0  43  905 

0  53-735 

X  3.564 

I  13  394 

28 

0.076  1 

29 

0 

4-751 

0 

14.581 

0  24.410 

0  34.240 

0  44.069 

0  53.899 

I  3-728 

z  13.558 

29 

0.079 

30 

0 

4915 

0 

14-744 

0  24.574 

0  34.403 

0  44  233 

0  54.063 

I  3892 

I  13  722 

30 

0.082 

31 

0 

5.079 

0 

14.908 

0  24.738 

0  34-567 

0  44  397 

0  54.226 

I   4.056 

I  13.886 

31 

0.085 

32 

0 

5242 

0 

15.072 

0  24.902 

0  34  731 

0  44.561 

0  54  390 

I  4.220 

I  14.049 

32 

0.087  1 

33 

0 

5.406 

0 

15.236 

0  25.065 

0  34  895 

0  44.724 

0  54  554 

X  4.384 

I  14.213 

33 

0.090 

34 

0 

5570 

0 

15.400 

0  25.229 

0  35  059 

0  44.888 

0  54-718 

I  4547 

I  14-377 

34 

0.093  1 

35 

0 

5.734 

0 

15563 

0  25.393 

0  35.223 

0  45.052 

0  54.882 

I  4.711 

I  14  541 

35 

0.096  ' 

36 

0 

5.898 

0 

15.727 

0  25.557 

0  35.386 

0  45.216 

0  55.046 

I  4.875 

I  14.705 

36 

0.098 

37 

0 

6.062 

0 

15.891 

0  25.721 

0  35-550 

0  45.380 

0  55  209 

I  5039 

I  14.868 

37 

O.IOI  I 

38 

0 

6.225 

0 

16.055 

0  25.885 

0  35  714 

0  45.544 

0  55  373 

I  5203 

z  15  032 

38 

0.104 

39 

0 

6.389 

0 

16.219 

0  26.048 

0  35-878 

0  45.707 

0  55-537 

I  5.367 

I  15 196 

39 

0.106 

40 

0 

6.553 

0 

16.383 

0  26.212 

0  36.042 

0  45.871 

0  55  701 

I  5-530 

z  15-360 

40 

0.109 

41 

0 

6.717 

0 

16.546 

0  26.376 

0  36.206 

0  46035 

0  55.865 

I  5.694 

I  15  524 

41 

O.I  12 

42 

0 

6.881 

0 

16.710 

0  26.540 

0  36.369 

0  46.199 

0  56.028 

I  5858 

I  15.688 

42 

0.1 15 

43 

0 

7.045 

0 

16.874 

0  26.704 

0  36.533 

0  46.363 

0  56.192 

I  6.022 

I  15.851 

43 

0.117  ; 

44 

0 

7.208 

0 

17.038 

0  26.867 

0  36.697 

0  46.527 

0  56.356 

I  6.186 

I  16.015 

44 

0.120 

45 

0 

7.372 

0 

17.202 

0  27.631 

0  36.861 

0  46.690 

0  56.520 

I  6.350 

I  16.179 

45 

0.123 

46 

0 

7536 

0 

17.366 

0  27.195 

0  37  025 

0  46.854 

0  56.684 

I  6.513 

I  16.343 

46 

1  0.126 

47 

0 

7.700 

0 

17529 

0  27.359 

0  37.188 

0  47.018 

0  56.848 

I  6.677 

I  16.507 

47 

0.128 

48 

0 

7.864 

0 

17-693 

0  27.523 

0  37-352 

0  47.182 

0  57.011 

z  6.841 

I  16.671 

48 

0.Z3I 

49 

0 

8.027 

0 

17.857 

0  27687 

0  37  516 

0  47  346 

0  57.175 

z  7.005 

I  16.834 

49 

'  0.134 

50 

0 

8. 191 

0 

18.021 

0  27.850 

0  37.680 

0  47  510 

0  57.339 

z  7.169 

I  16.998 

50 

0.137 

51 

0 

8.355 

0 

18.185 

0  28.014 

0  37.844 

0  47  673 

0  57  503 

I   7332 

I  17.162 

51 

,  0.139 

52 

0 

8.519 

0 

18.349 

0  28.178 

0  38.008 

0  4-837 

0  57667 

I   7.496 

I  17.326 

52 

0.142 

53 

0 

8.683 

0 

18.512 

0  28.342 

0  38.171 

0  4ci.ooi 

0  57-831 

1  I  7.660 

I  17.490 

53 

0.145 

54 

0 

8.847 

0 

18.676 

0  28.506 

0  38  335 

'  0  48.165 

0  57  994 

1  I   7824 

I  17.654 

54 

0.147 

55 

0 

9.010 

0 

18.840 

0  28.670 

0  38  499 

1  0  48  329 

0  58.158 

•  I  7988 

I  17.817 

55 

0.150  j 

56 

0 

9-174 

0 

19004 

0  28.833 

0  38.663 

1  0  48  4:)2 

0  58  322 

I  8.152 

I  17.981 

56 

0.153 

57 

0 

9.338 

0 

19.168 

0  28.997 

0  38827 

1  0  48  656 

0  58.4S6 

,  I  8.315 

I  18.145 

57 

0156 

58 

0 

9.502 

0 

19331 

0  29.161 

0  38.991 

0  4S.820 

0  58.650 

'  I  8.479 

z  18.309 

58 

0158  1 

59 

0 

9.666 

0 

J9495 

0  29.325 

0  39  154 

3"- 

0  48.984 

4-- 

0  58.814 

,  I   8.643 

1 

1  I  18.473 

59 

0.I6I 

Side- 
real. 

1 

o"- 

,h. 

^h. 

5"- 

For 
Seconds.   , 
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1 

TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

1 

Side- 
,   real. 

m 

&- 

gh. 

10^- 

jjh. 

,2b. 

13"' 

m   a 

m   a 

For 

Seconda. 

m   • 

m   t 

1  m   t 

m   t 

m   t 

m      a 

a 

a 

O 

I  18.636 

I  28466 

X  38.296 

I  48.125 

X  57  955 

2  7.784 

2  17  614 

2  27  443 

0 

0000 

1 

I  18.800 

I  28630 

X  38.459 

X  48.289 

I  58  1 19 

2  7948 

2  17.778 

2  27.607 

1 

0.003 

2 

I  18.964 

I  28.794 

X  38.623 

X  48.453 

X  58.282 

2   8.II2 

2  I794I 

2  27.771 

2 

0.005 

,   3 

X  19.128 

I  28.958 

X  38.787 

X  48617 

X  58.446 

2   8.276 

2  18.105 

2  27.935 

3 

0008 

'   4 

I  19.292 

X  29.121 

I  38.951 

X  48.780 

X  58.610 

2   8.440 

2  18.269 

2  28.099 

1 

4 

,  0.01 1 

:    5 

I  19.456 

X  29.285 

1  39  "5 

X  48.944 

X  58.774 

2   8.603 

2  18.433 

'  2  28.263 

5 

0.014 

1   6 

I  19.619 

X  29.449 

X  39.279 

X  49.108 

X  58938 

2   8.767 

2  18.597 

1  2  28.426 

6 

0.016 

7 

I    19783 

X  29613 

I  39442 

I  49272 

X  59  loi 

2   8.93  X 

2  18.76X 

<  2  28.590 

7 

'  0.019  ' 

8 

X  19.947 

X  29.777 

I  39.606 

X  49436 

X  59.265 

2   9095 

2  18.924 

2  28.754 

8 

0.022 

9 

I  20.1 1 1 

I  29.940 

X  39.770 

X  49.600 

X  59  429  ' 

2   9259 

2  19.088 

2  28.9x8 

9 

0025 

10 

X  20.275 

X  30.104 

I  39  934 

X  49  763 

X  59  593 

2   9423 

2  19252 

2  29.082 

xo 

0.027 

II 

I  20.439 

X  30.268 

X  40.098 

X  49927 

X  59.757  , 

2   9586 

2  19.416 

2  29.245 

XI 

0.030  . 

12 

I  20.602 

1  30432 

X  40.261 

X  50.091 

X  59921  1 

2   9.750 

2  19. 580 

2  29.409 

12 

0.033 

13 

I  20.766 

X  30  596 

I  40.425 

X  50255 

2  0.084  ' 

2   9.9X4 

2  X9.744 

2  29.573 

X3 

0035 

M 

I  20930 

X  30.760 

I  40.589 

X  50419 

2  0.248 

2  XO.O78 

2  19.907 

2  29.737 

X4 

0038 

15 

I  21.094 

X  30923 

X  40753 

X  50  583 

2  0.4x2 

2  XO.242 

2  20.071 

2  29.901 

X5 

0.041 

i6 

I  21  258 

I  31087 

I  40.917 

I  50746 

2  0.576 

2  XO.405 

2  20.235 

2  30.065 

x6 

0.044 

17 

I  21  422 

I  31 251 

X  41.081 

I  50.910 

2  0.740 

2  XO.569 

2  20.399 

2  30.228 

17 

0.046 

i8 

I  21.585 

X  31.415 

X  41.244 

X  51  074 

2  0.904 

2  10.733 

2  20.563 

2  30.392 

x8 

0049 

.  19 

I  21.749 

I  31.579 

X  41.408 

X  51  238 

2  1.067 

2  XO.897 

2  20727 

2  30556 

X9 

0052  , 

20 

I  21.913 

I  31  743 

X  4X.572 

X  51  402 

2  X.231 

2  XI.061 

2  20.890 

2  30.720 

20 

0.055 

21 

I  22.077 

I  31.906 

X  41.736 

X  51  565 

2  1,395 

2  XX.225 

2  21.054 

2  30.884 

2X 

0.057 

22 

I  22.241 

X  32.070 

X  4x900 

X  51.729 

2  X.559 

2  11.388 

2  21.218 

2  31.048 

22 

0.060 

23 

I  22.404 

I  32.234 

X  42.064 

X  51  893 

2  X.723 

2  11.552 

2  21.382 

2  31.211 

23 

0.063 

*4 

I  22.568 

I  32.398 

X  42.227 

X  52  057 

2  X.887  , 

2  XX.716 

2  21.546 

2  3x375 

24 

0066 

25 

I  22.732 

X  32.562 

X  42.391 

X  52.221 

2  2.050 

2  11.880 

2  21.709 

2  31  539 

25 

0068 

26 

I  22  896 

I  32.726 

X  42.555 

X  52.385 

2  2.214 

2  12.044 

2  21.873 

2  31.703 

26 

0.071 

27 

I  23.060 

I  32.889 

X  42.719 

X  52.548 

2  2.378 

2  12.208 

2  22.037 

2  31.867 

27 

0074 

28 

1  23  224 

I  33  053 

1 42  883 

X  52.712 

2  2.542  . 

2  12.371 

2  22.201 

2  32.031 

28 

0076  . 

29 

I  23.387 

I  33  2x7 

X  43  047 

X  52.876 

2  2.706 

2  X2.535 

2  22.365 

2  32.194 

29 

0079 

30 

I  23.551 

I  33  381 

I  43.210 

X  53040 

2  2.869 

2  12.699 

2  22.529 

2  32.35S 

30 

0.082 

31 

I  23.715 

I  33.545 

X  43  374 

X  53204 

2  3033 

2  12.863 

2  22.692 

2  32.522 

31 

0.085 

32 

I  23.879 

I  33  708 

X  43  538 

1 53368 

2  3x97 

2  13.027 

2  22.856 

2  32.686 

32 

0.087  , 

33 

I  24.043 

I  33872 

I  43702 

X  53531 

2  3.361 

2  X3.19I 

2  23.020 

2  32.850 

33 

0.090 

34 

I  24.207 

I  34.036 

I  43.866 

X  53  695 

2  3525 

2  13354 

a  23.184 

2  330X3 

34 

0093   ; 

35 

I  24.370 

I  34  200 

X  44  029 

>  53  859 

2   3.689 

2  13  518 

2  23.348 

2  33  »77 

35 

0.096 

36 

X  24.534 

>  34  364 

X  44.193 

1  54.023 

2   3852 

2  13682 

2  23.512 

2  33341 

36 

0.098 

37 

I  24.698 

I  34- 528 

I  44  357 

I  54  187 

2   4.016 

2  13.846 

2  23675 

2  33  505 

37 

O.IOX   1 

38 

I  24  862 

X  34691 

X  44  521 

X  54  351 

2   4.180 

2  14. 010 

2  23  839 

2  33669 

38 

0.X04 

39 

I  25.026 

I  34  855 

X  44  685 

X  54  5M 

2  4  344 

2  X4.I73 

2  24.003 

2  33  833 

39 

0.X06 

40 

I  25.190 

X  35.019 

X  44  849 

X  54  678 

2  4508 

2  14.337 

2  24.167 

2  33  996 

40 

0.X09 

41 

I  25.353 

I  35  183 

I  45012 

X  54  842 

2  4672 

2  X4.5OI 

2  24.331 

2  34.160 

41 

O.X12 

42 

I  25517 

I  35  347 

I  45.176 

X  55.006 

2  4835 

2  14.665 

2  24.495 

2  34  324 

42 

O.XX5 

43 

I  25.681 

I  355" 

I  45  340 

X  55  170 

2  4999 

2  X4.829 

2  24.658 

2  34  488 

43 

0.117 

44 

I  25  845 

I  35.674 

X  45  504 

X  55  333 

2  5.163 

2  14993 

2  24.822 

2  34  652 

44 

0.X20 

45 

X  26.009 

I  35  838 

X  45-668 

X  55  497 

2  5327 

2  15. 156 

2  24.986 

2  34  816 

45 

0.123 

46 

X  26.172 

I  36.002 

X  45  832 

X  55  661 

2  5491 

2  X5.320 

2  25.150 

2  34  979 

46 

0.126 

47 

X  26.336 

I  36x66 

X  45  995 

I  55.825 

2  5655 

2  15.484 

2  25314 

2  35  143 

47 

0.128 

48 

X  26.500 

I  36.330 

X  46^59 

X  55  989 

2  5.818 

2  15.648 

2  25  477 

2  35  307 

48 

O.I3X 

49 

X  26.664 

I  36.493 

I  46323 

I  56.153 

2  5.982 

2  15. 812 

2  25.64 X 

2  35  471 

49 

O.X34 

50 

X  26.828 

X  36657 

X  46  487 

X  56.316 

2  6.146 

2  15976 

2  25  805 

2  35635 

50 

0.137 

51 

I  26992 

X  36821 

X  46651 

X  56480 

2  6.310 

2  16.139 

2  25.969 

a  35  798 

51 

0.139 

52 

X  27.155 

X  36.985 

X  46815 

X  56  f)44 

2  6474 

2  16303 

2  26.133 

2  35962 

52 

0.142 

53 

X  27.319 

X  37  149 

X  46.978 

I  56808 

2  6637 

2  16467 

2  26  297 

2  36  126 

53 

0.145 

54 

I  27  483 

I  37.3'3 

X  47.142 

X  56972 

2  6801 

2  16.631 

2  26460 

2  36  290 

54 

0.147 

55 

X  27.647 

I  37  476 

X  47.306 

X  57.136 

2  6965 

2  16  795 

2  26.624 

2  36454 

55 

0.150 

56 

X  27.811 

I  37640 

X  47470 

I  57.299 

2  7129 

2  16.959 

2  26788 

2  36618 

56 

0153 

57 

X  27.975 

X  37.804 

I  47  634 

I  57  463 

2  7^93 

2  17.122 

2  26.952 

2  36781 

57 

0.156 

58 

I  28.138 

I  37968 

I   47  707 

X  57  627 

2  7  457 

2  17.286 

2  27  116 

2  36045 

58 

0.158 

59 

Side- 
real. 

X  28.302 

X  38.132 

X  47  9<>i 
10**' 

X  57  791 

2  7.620 

2  17  450 

2  27.280 
14**- 

2  37  »o9 

15" 

59 

0  161 

Se 

For 
conds. 

EPH  99 
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TABLE  n.— SIDEREAL  INTO  MEAN  SOLAE  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

1 
1 

1 

Side- 
real. 

i6''- 

j^b. 

i8^- 

J 

19^- 

20^- 

2jh. 

22*^ 

23^- 

For 
Seconds. 

ID 

m   8 

m   s 

m   8 

m 

8 

m   8 

m   8 

m   8 

m   8 

8 

s 

o 

2  37.273 

2  47.102 

2  56.932 

3 

6.762 

3  16.591 

3  26.421 

3  36.250 

3  46.080 

0 

0.000 

X 

2  37-437 

2  47.266 

2  57.096 

3 

6.925 

3  16.755 

3  26.585 

3  36.414 

3  46.244 

I 

0.003 

2 

2  37.601 

2  47.430 

2  57.260 

3 

7.089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2 

0.005 

3 

2  37764 

2  47-594 

2  57.424 

3 

7.253 

3  17.083 

3  26.912 

3  36.742 

3  46-571 

3 

0.008 

4 

2  37928 

2  47.758 

2  57.587 

3 

7.417 

3  17.246 

3  27.076 

3  36.906 

3  46.735 

4 

O.OII 

5 

2  38.092 

2  47.922 

2  57.751 

3 

7.581 

3  17.410 

3  27.240 

3  37.069 

3  46.899 

5 

0.014 

6 

2  38256 

2  48.085 

2  57  915 

3 

7.745 

3  17.574 

3  27.404 

3  37.233 

3  47.063 

6 

0.016 

7 

2  38.420 

2  48.249 

2  58.079 

3 

7.908 

3  17.738 

3  27.568 

3  37.397 

3  47.227 

7 

0.019 

8 

2  38.584 

2  48.413 

2  58.243 

3 

8.072 

3  17.902 

3  27.731 

3  37.561 

3  47.390 

8 

0.022 

9 

2  38.747 

2  48-577 

2  58.406 

3 

8.236 

3  18.066 

3  27.895 

3  37.725 

3  47-554 

9 

0.025 

lO 

2  38.911 

2  48.741 

2  58.570 

3 

8.400 

3  18.229 

3  28.059 

3  37.889 

3  47718 

zo 

0.027 

II 

2  39075 

2  48.905 

2  58.734 

3 

8.564 

3  18.393 

3  28.223 

3  38.052 

3  47  882 

II 

0.030 

12 

2  39.239 

2  49.068 

2  58.898 

3 

8.728 

3  18.557 

3  28.387 

3  38.216 

3  48.046 

12 

0.033  1 

13 

2  39  403 

2  49.232 

2  59.062 

3 

8.891 

3  18.721 

3  28.550 

3  38.380 

3  48.210 

13 

0.035  1 

14 

2  39-5^ 

2  49.396 

2  59.226 

3 

9.055 

3  18.885 

3  28.714 

3  38.544 

3  48.373 

14 

0.038 

1 

15 

2  39730 

2  49.560 

2  59.389 

3 

9.219 

3  19  049 

3  28.878 

3  38.708 

3  48.537 

15 

0.041 

i6 

2  39.894 

2  49.724 

2  59.553 

3 

9.383 

3  19.212 

3  29.042 

3  38.871 

3  48  701 

16 

0.044  1 

I? 

2  40.058 

2  49888 

2  59717 

3 

9547 

3  19.376 

3  29.206 

3  39  035 

3  48.865 

17 

0.046  1 

i8 

2  40.222 

2  50.051 

2  59.881 

3 

9.710 

3  19.540 

3  29.370 

3  39.199 

3  49  029 

18 

0.049 

19 

2  40.386 

2  50.215 

3  0.045 

3 

9.874 

3  19  704 

3  29.533 

3  39.363 

3  49-193 

19 

0.052 

20 

2  40.549 

2  50.379 

3  0.209 

3 

10.038 

3  19.868 

3  29.697 

3  39  527 

3  49-356 

20 

0.055 

21 

2  40713 

2  50.543 

3  0.372 

3 

10.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

0.057 

22 

2  40.877 

2  50.707 

3  0.536 

3 

10.366 

3  20.195 

3  30.025 

3  39854 

3  49.684 

22 

0.060 

23 

2  41.041 

2  50.870 

3  0.700 

3 

10.530 

3  20.359 

3  30.189 

3  40.018 

3  49.848 

23 

0.063 

24 

2  41.205 

2  51.034 

3  0.864 

3 

10.693 

3  20.523 

3  30.353 

3  40.182 

3  50.012 

24 

0.066  ' 

25 

2  41.369 

2  51.198 

3  1.028 

3 

10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

0.068 

26 

2  4r-532 

2  51.362 

3  1.192 

3 

11.021 

3  20.851 

3  30.680 

3  40.510 

3  50.339 

26 

0.071 

27 

2  41.696 

2  51.526 

3  1.355 

3 

II. 185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

0.074 

28 

2  41.860 

2  51.690 

3  1.519 

3 

11.349 

3  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

0.076 

29 

2  42.024 

2  51  853 

3  1-683 

3 

11.513 

3  21.342 

3  31.172 

3  41.001 

3  50.831 

29 

0.079 

30 

2  42.188 

2  52.017 

3  1.847 

3 

11.676 

3  21.506 

3  31.336 

3  41.165 

3  50.995 

30 

0.082 

31 

2  42.352 

2  52.181 

3  2.011 

3 

11.840 

3  21.670 

3  31-499 

3  41.329 

3  51.158 

31 

0.085 

32 

2  42  515 

2  52.345 

3  2.174 

3 

12.004 

3  21.834 

3  31.663 

3  41.493 

3  51-322 

32 

0.087 

33 

2  42.679 

2  52.509 

3  2.338 

3 

12.168 

3  21.997 

3  31.827 

3  41  657 

3  51.486 

33 

0.090 

34 

2  42.843 

2  52.673 

3  2.502 

3 

12.332 

3  22.l6l 

3  31  991 

3  41.820 

3  51.650 

34 

0.093 

35 

2  43.007 

2  52.836 

3  2.666 

3 

12.496 

3  22.325 

3  32.155 

3  41.984 

3  51-814 

35 

0.096  • 

36 

2  43.171 

2  53.000 

3  2.830 

3 

12.659 

3  22.489 

3  32.318 

3  42.148 

3  51.978 

36 

0098 

37 

2  43.334 

2  53.164 

3  2.994 

3 

12.823 

3  22.653 

3  32.482 

3  42.312 

3  52.141 

37 

O.IOI 

38 

2  43.498 

2  53.328 

3  3.157 

3 

12.987 

3  22.817 

3  32.646 

3  42.476 

3  52.305 

38 

0.104 

39 

2  43.662 

2  53.492 

3  3321 

3 

13.151 

3  22.980 

3  32.810 

3  42.639 

3  52.469 

39 

0.Z06 

40 

2  43.826 

2  53.656 

3  3.485 

3 

13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

0.109  1 

41 

2  43.990 

2  53.819 

3  3.649 

3 

13.478 

3  23.308 

3  33.138 

3  42.967 

3  52797 

41 

O.II2 

42 

2  44.154 

2  53.983 

3  3.813 

3 

13642 

3  23  472 

3  33  301 

3  43.131 

3  52-961 

42 

0.115 

43 

2  44.317 

2  54.147 

3  3.977 

3 

13.806 

3  23.636 

3  33.465 

3  43.295 

3  53-124 

43 

O.II7 

44 

2  44.481 

2  543" 

3  4- 140 

3 

X3-970 

3  23.800 

3  33.629 

3  43.459 

3  53.288 

44 

0.120 

45 

2  44.645 

2  54.475 

3  4.304 

3 

14.134 

3  23.963 

3  33.793 

3  43.622 

3  53.452 

45 

0.123 

46 

2  44.809 

2  54.638 

3  4468 

3 

14.298 

3  24.127 

3  33  957 

3  43.786 

3  53.616 

46 

0.126 

47 

2  44.973 

2  54.802 

3  4632 

3 

14.461 

3  24.291 

3  34121 

3  43950 

3  53.780 

47 

0.128 

48 

2  45.137 

2  54.966 

3  4.796 

3 

14.625 

3  24.455 

3  34284 

3  44  114 

3  53  943 

48 

0.131  1 

49 

2  45.300 

2  55.130 

3  4.960 

3 

14.789 

3  24619 

3  34448 

3  44  278 

3  54.107 

49 

0.134  1 

50 

2  45.464 

2  55294 

3  5123 

3 

14.953 

3  24.782 

3  34612 

3  44442 

3  54271 

50 

0.137 

51 

2  45.628 

2  55458 

3  5.287 

3 

15.117 

3  24.946 

3  34776 

3  44.605 

3  54.435 

51 

0.139 

52 

2  45.792 

2  55621 

3  5.451 

3 

15.281 

3  25.110 

3  34940 

3  44.769 

3  54.599 

52 

0.142 

53 

2  45.956 

2  55785 

3  5.615 

3 

15-444 

3  25.274 

3  35.104 

3  44-933 

3  54763 

53 

0.145 

54 

2  46.120 

2  55  949 

3  5.779 

3 

15.608 

3  25.438 

3  35  267 

3  45.097 

3  54.926 

54 

0.147 

55 

2  46.283 

2  56.113 

3  5942 

3 

15772 

3  25.602 

3  35.431 

3  45.261 

3  55-090 

55 

0.150 

56 

2  46.447 

2  56.277 

3  6.106 

3 

15936 

3  25.765 

3  35.595 

3  45  425 

3  55.254 

56 

0.153 

57 

2  46.611 

2  56.441 

3  6.270 

3 

16.100 

3  25.929 

3  35.759 

3  45588 

3  55-418 

57 

0.156 

58 

2  46.775 

2  56.604 

3  6.434 

3 

16.264 

3  26.093 

3  35  923 

3  45  752 

3  55.582 

58 

0.158 

59 

2  46.939 

2  56  768 

3  6.598 

3 

1 

16.427 
19*^- 

3  26.257 

3  36.086 

3  45.916 

3  55.746 

59 

0.161 

Side- 
real. 

i6»^- 

j^h. 

i8»^- 

20*^- 

1   22^' 

23'- 

For 

Seconds. 

EPH  99 
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1 

TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

1 

1 

Mean 
Solar. 

m 

o"- 

jh. 

2h. 

3"- 

4'- 

^h. 

6"- 

7^' 

For 
Seconds: 

m 

s 

m 

s 

m      1 

m   8 

m   8 

m   a 

m   8 

m   8 

8 

s 

o 

0 

0.000 

0 

9.856 

0  19  713 

0  29.569 

0  39.426 

0  49  282 

0  59  139 

1  8.995 

0 

0.000 

I 

0 

0.164 

0 

10.021 

0  19.877 

0  29.734 

0  39.590 

0  49.447 

0  59  303 

I  9.160 

I 

0.003 

2 

0 

0.329 

0 

10.185 

0  20.041 

0  29.898 

0  39  754 

0  49.611 

0  59.467 

I  9324 

2 

0.005 

3 

0 

0.493 

0 

10.349 

0  20.206 

0  30.062 

0  39.919 

0  49.775 

0  59.632 

z  9.488 

3 

0.008  1 

4 

0 

0.657 

a 

10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59.796 

X  9.652 

4 

O.OIl 

5 

0 

0.821 

0 

10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

0  59.960 

z  9.817 

'  5 

0.014 

6 

0 

0.986 

0 

10.842 

0  20.699 

0  30.555 

0  40.412 

0  50.268 

I  0.124 

I   9.981 

6 

0.016 

7 

0 

1. 150 

0 

11.006 

0  20.863 

0  30719 

0  40.576 

0  50.432 

I  0.289 

I  10.145 

7 

0.019 

8 

0 

I.314 

0 

II. 171 

0  21.027 

0  30.884 

0  40.740 

0  50.597 

I  0.453 

1  10.310 

8 

0.022 

9 

0 

1.478 

0 

11-335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

I  0.617 

1  10.474 

9 

0.025 

zo 

0 

1.643 

0 

11.499 

0  21.356 

0  31.212 

0  41.069 

0  50.925 

I  0.782 

I  10.638 

10 

0.027 

II 

0 

1.807 

0 

11.663 

0  21.520 

0  31  376 

0  41.233 

0  51.089 

I  0.946 

I  10.802 

11 

0.030 

12 

0 

1. 97 1 

0 

11.828 

0  21.684 

0  31.541 

0  41.397 

0  51.254 

I   Z.IIO 

1  10.967 

12 

0.033 

13 

0 

2.136 

0 

11.992 

0  21.849 

0  31.705 

0  41.561 

0  51.418 

I   1.274 

z  II. 131 

13 

0.036 

14 

0 

2.300 

0 

12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

I    1.439 

z  ZZ.295 

14 

0.038 

15 

0 

2.464 

0 

12.321 

0  22.177 

0  32.034 

0  41.890 

0  51-746 

z  1.603 

I  11.459 

15 

0.041 

i6 

0 

2.628 

0 

12.485 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

I   1.767 

I  11.624 

16 

0.044 

17 

0 

2.793 

0 

12.649 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

I    1.932 

z  11.788 

17 

0.047 

i8 

0 

2.957 

0 

12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

1  2.096 

I  11.952 

18 

0.049 

19 

0 

3. 121 

0 

12.978 

0  22.834 

0  32.691 

0  42.547 

0  52.404 

I  2.260 

I  12.117 

19 

0.052 

20 

0 

3.285 

0 

13.142 

0  22.998 

0  32.855 

0  42.711 

0  52.568 

I   2.424 

I  12.281 

20 

0.055 

21 

0 

3.450 

0 

13.306 

0  23.163 

0  33  019 

0  42.876 

0  52.732 

I  2.589 

I  12.445 

21 

0.057 

22 

0 

3.614 

0 

13.471 

0  23.327 

0  33.183 

0  43040 

0  52.896 

I   2.753 

I  12.609 

22 

0.060 

23 

0 

3778 

0 

13635 

0  23.491 

0  33.348 

0  43.204 

0  53.061 

I   2.917 

.X  12.774 

23 

0.063 

24 

0 

3.943 

0 

13-799 

0  23.656 

0  33  512 

0  43.368 

0  53.225 

I   3081 

X  12.938 

24 

0.066 

25 

0 

4.107 

0 

13963 

0  23.820 

0  33.676 

0  43.533 

0  53  389 

I   3.246 

I  13.102 

25 

0.068 

26 

0 

4.271 

0 

14.128 

0  23.984 

0  33.841 

0  43.697 

0  53  554 

I    3.410 

1  13.266 

26 

0.071 

27 

0 

4435 

0 

14.292 

0  24.148 

0  34.005 

0  43.861 

0  53  718 

I   3.574 

I  13.431 

27 

0.074 

28 

0 

4.600 

0 

14-456 

0  24.313 

0  34.169 

0  44.026 

0  53.882 

X  3.739 

I  13.595 

28 

0.077 

29 

0 

4.764 

0 

14.620 

0  24.477 

0  34.333 

0  44.190 

0  54.046 

I   3903 

I  13.759 

29 

0.079 

30 

0 

4.928 

0 

14.785 

0  24.641 

0  34.498 

0  44.354 

0  54  211 

I   4.067 

1  13.924 

30 

0.082 

31 

0 

5093 

0 

14.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

I   4.231 

I  14.088 

31 

0.085 

32 

0 

5*257 

0 

15.113 

0  24.970 

0  34.826 

0  44683 

0  54  539 

I   4.396 

z  14.252 

32 

0.088 

33 

0 

5.421 

0 

15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

I   4560 

z  Z4.416 

33 

0.090 

34 

0 

5.585 

0 

15.442 

0  25.298 

0  35.155 

0  45.0H 

0  54.868 

I   4.724 

z  Z4.581 

34 

0.093 

35 

0 

5.750 

0 

15.606 

0  25.463 

0  35.319 

0  45  176 

0  55  032 

z  4.888 

I  14  745 

35 

0.096 

36 

0 

5.914 

0 

15.770 

0  25.627 

0  35.483 

0  45.340 

0  55  196 

X  5053 

I  14.909 

36 

0.099 

37 

0 

6.078 

0 

15.935 

0  25.791 

0  35  648 

0  45.504 

0  55  361 

I   5.217 

1  15.073 

37 

0.101 

38 

0 

6.242 

0 

16.099 

0  25.955 

0  35.812 

0  45.668 

0  55.525 

I  5.381 

1  15.238 

38 

o.'i04 

39 

0 

6.407 

0 

16.263 

0  26.120 

0  35.976 

0  45-833 

0  55.689 

I    5546 

1  15.402 

39 

0.107 

40 

0 

6.571 

0 

16427 

0  26.284 

0  36.140 

0  45-997 

0  55-853 

I   5.710 

I  15.566 

40 

0.1 10 

41 

0 

6.735 

0 

16.592 

0  26.448 

0  36.305 

0  46.161 

0  56.018 

I  5.874 

I  15.731 

41 

0.112 

42 

0 

6.900 

0 

16.756 

0  26.612 

0  36.469 

0  46.325 

0  56.182 

1   6.038 

I  15.895 

42 

0.115 

43 

0 

7.064 

0 

16.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

I  6.203 

I  16.059 

43 

0.118 

44 

0 

7.228 

0 

17.085 

0  26.941 

0  36.798 

0  46654 

0  56.510 

z  6.367 

z  16.223 

44 

0.120 

45 

0 

7392 

0 

17.249 

0  27.105 

0  36.962 

0  46.818 

0  56.675 

1   6.531 

z  16.388 

45 

0.123 

46 

0 

7.557 

0 

17.413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

I  6.695 

z  16.552 

46 

0.126 

47 

0 

7.721 

0 

17577 

0  27.434 

0  37  290 

0  47.147 

0  57.003 

z  6.860 

z  16.716 

47 

0.129 

48 

0 

7.885 

0 

17.742 

0  27.598 

0  37  455 

0  47  3" 

0  57.168 

I   7.024 

z  16.881 

48 

0.131 

49 

0 

8.049 

0 

17.906 

0  27.762 

0  37.619 

0  47.475 

0  57-332 

z  7,188 

X  17.045 

49 

0.134 

50 

0 

8.214 

0 

18.070 

0  27.927 

0  37  783 

0  47.640 

0  57  496 

I  7353 

I  17.209 

50 

0.137 

51 

0 

8.373 

0 

18.234 

0  28.091 

0  37-947 

0  47.804 

0  57.660 

I  7.517 

1  17.373 

51 

0.140 

52 

0 

8.542 

0 

18.399 

0  28.255 

0  38.112 

0  47.968 

0  57.825 

I  7.681 

X  17-538 

52 

0.142 

53 

0 

8.707 

0 

18.563 

0  28.420 

0  38.276 

0  48.132 

0  57989 

X  7.845 

I  17.702 

53 

0.145 

54 

0 

8.871 

0 

18.727 

0  28.584 

0  38.440 

0  48.297 

0  58.153 

1  8.010 

I  17.866 

54 

0.148 

55 

0 

9.035 

0 

18.892 

0  28.748 

0  38.605 

0  48.461 

0  58.317 

1  8.174 

1  18.030 

55 

0.151 

56 

0 

9.199 

0 

19.056 

0  28.912 

0  38.769 

0  48.625 

0  58.482 

1  8.338 

I  18.195 

56 

0.153 

57 

0 

9.364 

0 

19.220 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

1  8.502 

1  18.359 

57 

0.156 

58 

0 

9.528 

0 

19-384 

0  29.241 

0  39  097 

0  48  954 

0  58.810 

1  8.667 

I  18.523 

58 

0.159 

59 

0 

9.692 

0 

19.549 

0  29.405 

0  39.262 

0  49.118 

0  58.975 

1  8.831 

I  18.688 

59 

0.162 

'Mean 
Solar. 

1     o"- 

jb. 

Jh. 

3"- 

4*" 

5'- 

6*^- 

7'- 

For 
Seconds. 

EPH  99 


